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DYSPLASIA EPIPHYSIALIS MULTIPLEX* 


By Sir THOMAS FAIRBANK 


CasES in which several epiphyses have shown 
irregular ossification have been published from time 
to time under a variety of titles. Some are un- 
doubtedly examples of one or other of the recognized 
conditions in which changes in some of the epiphyses 
constitute a minor feature: these will be referred 
to later. Others have been described as cases of 
multiple osteochondritis, with little or nothing, in 
my opinion, to support this diagnosis. With pseudo- 
coxalgia, if this be taken as a typical example of 
osteochondritis, these cases show nothing in common 
except irregular ossification and flattening of the 
head of the femur as seen in a radiograph. The 
progressive changes characteristic of pseudo-coxalgia 
—increased density followed by irregular decalci- 
fication, progressing to fragmentation, and succeeded 
eventually by recalcification of the ossific nucleus— 
have not been recorded in the cases under dis- 
cussion. 

It is the purpose of this paper to describe the 
features of a condition which I believe should be 
regarded as a clinical entity. I suggest it is essen- 
tially a developmental error resulting from some 
unknown cause. It is characterized by dwarfism, 
stubby digits, and mottling or irregularity in density 
and outline of several of the developing epiphyses, 
and it lacks the other abnormalities of the skeleton 
necessary for its allocation to one of the well- 
recognized groups. Whenever one of these groups 
is studied, atypical cases are invariably met with 
and difficulty is experienced in deciding whether 
to include an individual case in the group or relegate 
It to the scrap-heap of unclassified cases. This is 
true of the condition under discussion. 

The following description is founded on the 
study of 20 cases, 9 of which have already been 
published, but only 2 of them under the title of this 
paper. The radiographs of a further unquestionable 
case were shown to me recently by Mr. N. W. 
Roberts. It is not claimed that the search of the 
literature has been exhaustive or that my decision 
to exclude a case has been invariably correct. 
Doubtful cases have been excluded. 

_ The first case included was published by White 
M 1924 under the title of ‘ Chondro-dystrophia 


_ 





*A much abridged version of this article, then 
founded on I5 cases, was communicated to the Ortho- 
pedic Section of the Royal Society of Medicine in 1945. 
T am indebted to the Honorary Editors for permission 
to publish this enlarged and amended article elsewhere. 
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Feetalis (Achondroplasia)’. The radiographic 
picture of achondroplasia is now so well known 
that this diagnosis can be questioned without 
hesitation. In 1930 Buxton showed at the Royal 
Society of Medicine a ‘ dwarf with stippled epi- 
physes’. In 1934 Jansen published a case which 
he labelled ‘ epiphysial dysostosis’. All three of 
these cases I believe to be examples of the condition 
described below. In 1937 Gardiner-Hill, in his 
Oliver-Sharpey Lectures, referred to two sisters as 
suffering from ‘ hereditary deforming dyschondro- 
plasia’. I ventured to disagree with him over this 
diagnosis and Dr. Gardiner-Hill was good enough to 
furnish me with further details of these cases as well 
as of a boy he also referred to in the Lectures, but 
under a different title. All three of these cases, I 
believe should be placed in the group under dis- 
cussion. Barrington-Ward, in 1912, published de- 
tails of a brother and sister who had been under my 
care, and, although not included in this series, they 
are possible examples of this condition. In 1928 
Grudzinski published two cases of atypical achondro- 
plasia, or osteochondropathia multiplex, one of which 
at least appears to belong to the group under 
discussion. In 1943 Resnick published notes of a 
mother and her twin boys as cases of epiphysial 
dysplasia punctata: in my opinion, this diagnosis 
is unjustifiable, but I think they might well be placed 
in the multiplex group: they are not, however, 
included in my series. In 1935, in discussing the 
classification of generalized affections of the skeleton, 
I ventured to suggest ‘ epiphysial dysplasia’ for the 
title of a group and briefly reported a case. To this 
title ‘ generalisata’ was added, but this was altered 
later to ‘ multiplex’, as being more accurate. In 
1938 cases under this title were shown before the 
Royal Society of Medicine by Wiles and Yarrow 
respectively. There was some doubt at the time 
about the classification of the latter’s case, but I 
think it should be included in the group. 

The features of the condition found in the cases 
in this series are as follows: It is, of course, an 
affection of children and young people: the ages 
in this series varied from 6 to over 40 years. In one 
of Gardiner-Hill’s cases the ‘ dyschondroplasia ’ was 
first noticed at the age of 18 months. One of my 
cases, first seen at 14 years, has been followed for 
over 20 years. 

It affects both sexes (12 males, 8 females), and, 
as a rule, it is not inherited or familial. However, 
one case, a boy, appeared to have inherited it or 

I 
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his mother, while two sisters are included in my 
series. 


Mr. J. A. Cholmeley has furnished me with 
details of 2 cases, who are brothers and apparently 
the only ones affected in a family of ten. In another 


Fic. 297.—Miultiple epiphysial dysplasia in a boy (D. A.) 
aged 9 years. Hips showing irregular mottling of femoral 
heads. (Under Dr. K. M. Robertson.) 


case many members of the family were unduly 
short, but it was impossible to examine them. 
Intelligence is usually normal: in 2 cases, 
however, it was regarded as subnormal. Sexual 
infantilism was seen in only 1 case (Buxton’s), the 


Fic. 298.—Multiple epiphysial dysplasia n a girl (P. R.) 
aged 7 years. Knees showing irregular ossification, with some 
stippling of femoral and tibial epiphyses, of moderate severity. 
Left patella is dislocated. (Under Mr. H. L-C. Wood.) 


others being apparently normal in this respect. In 
8 of the cases difficulty in walking was complained 
of, while in at least 5 others pain and stiffness of the 
knees or hips was the trouble which took them to 
hospital. In the older cases, as one would expect, 
arthritic symptoms are troublesome at times. Some 
degree of dwarfism, of the short limb type, is the 
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rule, it being definitely recorded in 16 of the cases, 
The facies typical of cretinism is absent. Some 
enlargement of the epiphyses is occasionally seen, 
The hands are striking, the fingers and thumbs 
being short, thick, and stubby with blunt ends, the 
relative length of the digits being normal. Apart 
from the dwarfism and the shape of the hands, 
there is no characteristic deformity, but the following 
were noted: Flexion deformity of the knees was 
found in 3 cases, with subluxation present in 1 (see 
below). In 1 case the elbows were flexed and 
laxity of the wrists and knees was present. In 
another a curious deformity of the elbows was seen, 
the radial heads being subluxated. In yet another 
there was limitation of abduction of the shoulders 
and of extension of the elbows, while the knees were 
flexed and the tibial heads subluxated backwards. 
Genu valgum was present in 4, dislocation of the 
patella in 1, and bow-legs in another. In Jansen’s 
case both hips were flexed, the knees flexed and 
valgoid, and the feet in the varus position. The 
spine is usually normal in length and ossification. 
The one exception to this rule was Jansen’s case, 
which showed marked platyspondyly, with flattening 
and gross irregularity in outline of the vertebral 
bodies. Kyphosis was present in one and lordosis 
in another. Nothing special has been noted in the 
teeth: blood examinations have revealed nothing 
abnormal. 


RADIOLOGICAL FINDINGS 


The essential abnormalities are seen in the 
epiphyses. The centres of ossification for the 
epiphyses may be late in appearing and backward 


Fic. 299.—Ankles of same case as Fig. 298, showing irregu- 
lar ossification and wedge shape of lower tibial epiphysis, and 
some corresponding alteration in shape of astragalus. 


in development, and fusion with the shafts may be 
delayed, but the principle change is irregularity in 


ossification. They are irregular both in density and 
shape, being mottled in appearance and perhaps 
mulbery-like in outline. Separate subsidiary centres 
around the main centre are common, and this results 
in some peripheral stippling, but this is never carried 
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to the point seen in the punctate type of epiphysial deformity are the hips (Figs. 297, 302), shoulders, 
dysplasia. There is a definite tendency towards ankles, and less frequently the knees. The heads of 
improvement. As a rule, the epiphyses eventually the femora (and of the humeri) remain permanently 


Fic. 302.—Multiple epiphysial dysplasia in a boy (G. H.) 
aged 12 years. Hips showing retardation and irregularity of 
ossification of femoral heads and great trochanters. (Under 
Dr. H. Gardiner-Hill.) 


Fic. 300.—Multiple epiphysial dysplasia in a girl (J. F.) 
aged 9 years. Shoulders showing striking irregularity in 
ossification of upper epiphysis of humerus. Considerable 
stippling is present. Shaft of humerus is abnormally stout. 
(Under Mr. J. A. Cholmeley.) 


Fic. 303.—Knees of same case as Fig. 302, showing curious 
angular shape of femoral condyles and gross irregularity of 
ossification of inner tuberosities of tibiz. 

Fic. 301.—Multiple epiphysial dysplasia in a boy (J. H.) 


aged 7} years. Wrists and hands showing backwardness of 
ossification of epiphyses of radius and ulna, and to some extent shallow and less convex than the normal. In one 


of the carpal bones, which are of regular shape, | Metacarpals exceptional case, a girl of 8 years, the femoral 
than the normal. heads had already assumed a smooth flattened shape, 

without irregular density. The same was true of 
become normal in density, but the outline, though the humeral heads (Figs. 310, 311). In one typical 
usually smooth, remains permanently abnormal. case the femoral heads at the age of 27 still showed 
Any or all of the epiphyses may be affected, but the irregularity in outline and, on one side, partial 
most common to show typical changes and permanent fragmentation (Fig. 315), a condition that might well 
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be mistaken for pseudo-coxalgia, which was, in fact, 
the diagnosis made when he was first seen at the age 
of 14. Itis not surprising that in some of these cases 
this mistake should be made. The femoral neck 
may or may net be thickened. Some irregularity 
in shape of the acetabula was present in only 3 cases. 


Fic. 304.—Ankles of same case as Fig. 302, showing 
striking deformity of lower tibial epiphyses and corresponding 
alteration in shape of astragali. 


The great trochanter may be affected. The femoral 
condyles may show little more in the way of abnormal 
ossification than is seen from time to time in per- 
fectly normal children (Fig. 298), the irregularity 


Fic. 306.—Miultiple epiphysial dysplasia in a girl (J. S.) 
aged 13 years. Anteroposterior and lateral views of knee 
showing exceptionally marked irregularity in ossification of 
femoral condyle and tibial head. Some posterior subluxation 
of tibia on femur. (Under Mr. J. P. Campbell.) 


in outline with separate points of ossification being 
particularly noticeable at tize back of the condyles. 
In others the changes were much more marked 
(Fig. 306). In older children when ossification of 
the condyles is well advanced striking alteration in 


JOURNAL OF 


SURGERY 


shape is seen in some cases (Fig. 303). The condyles 
in these cases are flattened and inclined to be 


Fic. 305.—Wrist of same case as Fig. 302, showing gross 
irregularity in shape and density of the lower epiphyses of the 
radius and ulna and abnormal shape of the carpal bones. 


Fic. 307.—Shoulder of same case as Fig. 306, showing 
gross irregularity in ossification of upper humeral epiphysis 
and abnormalities in the shape and density of the metaphysis. 


rectangular. The patella may show decided 


mottling. In one case the fibula was elongated, 
the head being placed unduly high. 
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The ankles show changes of diagnostic value. A 
certain amount of obliquity of the joint is met with 
not infrequently in apparently normal individuals— 
ithas been seen also in cretins—but in the condition 


F 


Fic. 308.—Elbow of same case as Fig. 306, showing delayed 
and abnormal ossification of epiphyses. Note the curious 
ossification of outer condyle, a dense nucleus for the capitellum 
being surrounded by less dense bone. 


under discussion the obliquity is marked. The 
lower tibial epiphyses diminish in depth from within 
outwards to an exceptional degree. The joint line 
is therefore oblique, and the trochlear portion of the 


~ 4 
| Va 
Fic. 310.—Miultiple epiphysial dysplasia in a girl (J. P.) 
— 8 years. Shoulders showing marked flattening of humeral 


astragalus is misshapen to conform to this. This 
was a striking feature in at least ten of the cases 
Figs. 299, 304, 312). The astragalus may or may 
hot be tilted outwards. In three of the cases, in 
addition to that mentioned above, the fibula was too 
long, but in these it was the lower end of the bone 
that was displaced, the external malleolus lying 


abnormally low. There was no _ corresponding 
inequality in length of the radius and ulna in this 
series with one exception: the radius is relatively 
long in Wiles’s case. 


Fic. 309.—Wrist of same case as Fig. 306, showing delay 
and irregularity in ossification of radial and ulnar epiphyses 
and of the carpal bones. The abnormal appearances are 
particularly striking in this case. 


The upper epiphysis of the humerus usually 
shows obvious irregularity in ossification with 
fragmentation (Figs. 300, 307) and sometimes the 
head appears to overlap the neck on the inner side 
to a striking degree (3 cases in this series). When 
ossification is advanced or complete the head remains 
flattened and less convex than usual (Fig. 314). 
Occasionally the head may show even greater 
permanent distortion (Fig. 317). The capitellum 


Fic. 311.—Hips of same case as Fig. 310, showing shallow 
femoral heads, but without irregularity in density or fragmenta- 
tion though child is only 8. 


and distal radial epiphysis show definite changes 
in some cases (Figs. 301, 305, 309), but in the elbows 
and wrists no permanent deformity of importance 
has been noted with one exception, already referred 
to, in which there was subluxation outwards of the 
radial heads. In 3 cases the capitellum in each 
elbow shows in films a poorly calcified ossific centre, 
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irregular in outline and with a sharply defined 
nucleus of much greater density (Fig. 308). The 





Fic. 312.—Miultiple epiphysial dysplasia in a boy (D. B.) 
aged 6 years, showing typical abnormal ossification of lower 
tibial epiphysis, with some distortion of astragalus. There is 
some trumpeting of the metaphyses of tibia and fibula. (Under 
Mr. R. Broomhead.) 





FIG. 314.—Miultiple epiphysial dysplasia in a man (A. M. R.) 
aged 26, after being under observation for 12 years. Note 
flattening of humeral head and abnormal shape of glenoid. 
The other shoulder showed similar abnormalities. 


R 


metaphyses show no consistent or characteristic 
change. In a few cases they were trumpeted, and 
the epiphysial lines irregular. In one some cystic- 
like change in the metaphyses was noted. The 
occasional overlap of the metaphysis by the humeral 
head on the inner side has already been referred to, 
In 1 case the epiphysis for the tibial head lay in an 





FIG. 313.—Foot and ankle of same case as Fig. 311, showing 
irregular shape of tarsal bones. 


oblique anteroposterior plane and the tibia was 
subluxated backwards on the femur (Fig. 306). 
The shafts of the long bones are often shorter 
than normal, but not thickened as a rule (Fig. 300). 
Only in I case were they unduly curved. The carpal 
and tarsal bones ossify late, and may be very irregular 
in outline (Figs. 301, 305, 309, 313). The meta- 
carpals, metatarsals, and phalanges are stunted 


(Figs. 301, 316). The epiphyses of some of these | 


bones may show irregular ossification. In a few the 
metacarpals are rather suggestive of the Morquio- 
Brailsford type of osteochondro-dystrophy. The 
vertebral bodies show no peculiarities, the spine 
being normal, as a rule: only in 1 case already 
referred to were the vertebral bodies shallow and 
spread. The skull and teeth show no abnormalities. 





Fic. 315.—Hips of same case as Fig. 314. Note irregular 
shape of both femoral heads, with partial fragmentation stl 
present in the left. Arthritic symptoms in left hip were 


complained of at times. 
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The pathology is obscure. In Jansen’s case a 
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H. Austin Williams.) 


DIFFERENTIAL DIAGNOSIS 


There are at least seven other conditions, besides 
osteochondritis, in which the epiphyses may show 
Irregular ossification. Obviously cretinism is the 
first general condition to be excluded. The classical 
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signs of this are absent, and there is no improvement 
inthe appearance of the epiphyses in response to 
appropriate treatment. Two of the cases in our 
series were treated vigorously with thyroid, one for 
as long as two years, without obvious benefit. In 
cretins also the fingers are thick and stubby, but 
they fail to show their usual differences in length. 
Delay in fusion at the epiphysial line in cretins is 
associated with sclerosis of the terminal layer of the 
metaphysis. It is of interest to note that flattening 
of the humeral heads, strikingly similar to that seen 
in epiphysial dysplasia, has been seen in a cretin of 
39 (Berard and Novel, 1930). 

In dysplasia epiphysialis punctata, as it is now 
called, or stippled epiphyses, the whole of an epiphysis 
seems to be ossifying trom a large number of dis- 
crete centres. The shafts of the long bones are 
short and thick, and the ends may be enlarged and 
splayed. The tarsal bones may be completely 
stippled, showing nothing but a collection of dots. 
The abnormalities generally are much more gross 
than in most cases of the multiplex group, and no diffi- 
culty should be experienced in differentiating the two. 
Congenital cataract occurs in about half the cases. 

In chondro-osteo-dystrophy of the Morquio- 
Brailsford type, but not in gargoylism as a rule, the 
femoral heads show striking epiphysial changes, 
but in this condition the acetabula are markedly 
enlarged and irregular. Other epiphyses and the 
carpal and tarsal bones frequently show irregularity 
in ossification, but notable features are the abrupt 
kyphotic deformity in the dorsilumbar region, 
resulting from the diminution in size of one vertebral 
body, which is displaced backwards, and the shape 
of the vertebral bodies; in the latter the central 
prolongation anteriorly is quite distinctive and 
diagnostic. 

In dyschondroplasia changes in the epiphyses, 
when seen, are of no importance, being completely 


Fic. 317.—Shoulders of a middle-aged woman, showing unusually marked changes in shape of the humeral heads and glenoid 
cavities. The changes seen in other joints strongly suggest this case is one of multiple epiphysial dysplasia. (By courtesy of Dr. 


overshadowed by the gross abnormality of the meta- 
physes ; irregularity in density of an epiphysis is 
never seen except when the adjacent portion of the 
metaphysis contains obvious masses of cartilage. 
Dyschondroplasia is usually, but not invariably, 
unilateral in distribution. The affected portions of 








232 THE BRITISH 
the bones, i.e., the chondromatous areas, become 
stippled with dense spots in the later or recovering 
stages of the condition. In that skeletal curiosity 
called osteopoikilosis, the epiphyses are of normal 
shape, and, whether fused to the shaft or not, show 
large numbers of the characteristic discrete dense 
spots, though these are by no means confined to 
the epiphyses. In osteopetrosis or marble bones, 
some of the epiphyses may show irregular density 
or stippling, but the changes in the shafts dominate 
the picture. 

Lastly, mottled epiphyses have been described 
in association with pituitary gigantism (Traub, 1939). 
Some mottling, particularly of the femoral heads, 
has been met with very occasionally in other endo- 
crine errors and in cases which at present it is 
impossible to classify. 

Finally, I would suggest that if there is reason 
to suspect pseudo-coxalgia in a patient below the 
average in height, it is well worth while having films 
taken of the shoulders and ankles to exclude the 
developmental error which is the subject of this 


paper. 
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I am greatly indebted to the following friends 
who have supplied me with details of cases under 
their care: Mr. R. Broomhead, Dr. G. T. Calthrop, 
Mr. J. P. Campbell, Mr. J. A. Cholmeley, Dr. E. A. 
Cockayne, Dr. H. Gardiner-Hill, Mr. A. D. Le Vay, 
Dr. K. M. Robertson, Mr. V. C. Snell, Dr. H. 
Austin Williams, and Mr. H. L-C. Wood. 
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SARCOMA IN ABNORMAL BONES 
By HARRY PLATT 


PROFESSOR OF ORTHOPADIC SURGERY, UNIVERSITY OF MANCHESTER 


IN a personal series of 180 fully documented primary 
malignant tumours of bone (period 1920-45), of 
161 tumours belonging to the sarcoma group, 18 
are sarcomas occurring in abnormal bones. This 
sub-group, which comprises: (I) IO sarcomas 
occurring in Paget’s disease, (2) 2 sarcomas arising 
in fibrocystic disease, and (3) 6 tumours representing 
the malignant transformation of a previously benign 
osteochondroma, presents a number of instructive 
features which illustrate the wide variations in the 
behaviour pattern of bone sarcoma. 


1. PAGET SARCOMA 


The incidence of sarcoma in osteodystrophia 
deformans has been estimated by various observers 
as between 5 and 10 per cent. Paget himself was 
aware of the liability of the victims of the disease 
which later was to bear his name to develop malig- 
nant tumours, but of the 5 cases he reported, in 
only 2 did the tumour arise definitely in connexion 
with bone (1889). 

Of my own cases, 8 were males and 2 females. 
The malignant tumours appeared in 4 patients 
between the ages of 50 and 60, and in 6 patients 
over 60. Of the bones affected: 4 tumours involved 
the femur (lower end, 3; upper end, I); 4 the 
humerus (upper end, 2—in the same patient; and 
shaft, 2); and 3 were pelvic tumours (ilium, 2; 
pubis, 1). In the majority of the cases there was a 
fairly long prodromal stage in which Paget’s disease 
had manifested either in one bone or throughout a 
considerable part of the skeleton ivefore the appear- 
ance of the tumour. The histological type of 
tumour in all cases was a spindle or polymorphic 
sarcoma. 


Two additional cases have recently come under 
my care (1946)—both females—one a sarcoma of 
the upper end of the humerus arising in a somewhat 
atypical form of Paget’s disease with predominantly 





M., aged 63. Paget’s disease. Large sarcomé 


Fic. 318.—Case I. 
of lower end of femur. 
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ysteoporotic changes in the affected bones (Figs. 
3325 333); the second case, a woman of over 70 
with generalized Paget’s disease of long standing, 
with multiple tumours in the frontal and parietal 
areas of the skull. 

In my experience these Paget sarcomas have 
proved to be highly lethal. Seven patients died 
within the year following the discovery of the tumour 





tae 


Gross changes in right half of 
pelvis and lumbar spine 


Fic. 319.—Same case. 


and its treatment. But 1 patient is still alive (1946) 
two years after disarticulation at the shoulder 
for a sarcoma of the upper end of the humerus 
(Case 5). 

Seven patients were treated by radical operations : 
3 by disarticulation at the shoulder-joint; 2 by 
amputation through the thigh; 1 by disarticulation 
at the hip; and 1 by a /undguarter amputation— 
the last being one of a series of 6 patients in whom 
I have carried out this formidable procedure during 
the past eight years for the treatment of malignant 
tumours of the bony pelvis. In the inaccessible 
tumours irradiation was used with no appreciable 
effect on the tumour or benefit to the patient in 
general. 


ILLUSTRATIVE CASES 


Case 1.—Male, aged 63. 
of femur (L.). 

History.—Pain in left knee with increasing stiffness 
—five years’ duration. Three weeks before entering 
hospital knee became much more swollen after a fall. 
Loss of weight during last few months. 

On EXAMINATION (Aug. 16, 1938).—Looks thin and 

worn. Left knee almost fixed in 90° flexion with large 
mass incorporated with lower end of femur extending 
tound to popliteal region (Fig. 318). Spine: rounded 
dorsal kyphosis. 
_ X-ray Examination.—Gross changes of Paget’s disease 
in pelvis (R. half only) ; lumbar spine. Skull: normal. 
Left femur (lower half) : Paget’s changes with destruction 
of lower third of shaft and soft-tissue shadow filling 
Popliteal fossa. (Figs. 319, 320.) 

TREATMENT.—Amputation of upper third of thigh 
on Aug. 26. 

AFTER-TREATMENT.—Coley’s toxins for three weeks. 
X-ray therapy. 

HistoLocy.—Spindle-cell sarcoma (Fig. 321). 

ULT.—Death 34 months after amputation. 


Sarcoma of lower end 
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period. Irregular . 


Comment. — Long prodromal 
Short survival 


distribution of Paget’s disease in skeleton. 
after amputation. 


Case 2.—Female, aged 60. Sarcoma of lower 
end of femur (L.). 

History.—Seven years ago sustained subtrochanteric 
fracture of left femur. Three months ago left knee 
became swollen. 





Fic. 320.—Same case. Showing destructive changes 
and soft-tissue shadow. 


On EXAMINATION (Aug. 31, 1937).—L. knee: enor- 
mous swelling and enlargement of lower end of femur 
with dilated veins in overlying skin (Fig. 322). 

X-ray Examination.—Changes of Paget’s disease in 
skull, left femur, and pelvis; localized destruction of 





FIG. 321.—Same case. Microphotograph showing 


spindle-cell sarcoma. (x 40.) 
lower end of femur and shadow of large extra-osseous 
tumour (Figs. 323, 324). 
TREATMENT.—Disarticulation of left hip on Jan. 10, 
1938. 
HIsTOLOGY.—Spindle-cell sarcoma. 
RESULT.—Patient died six days later with signs of 
renal failure. 
Comment.—Long-standing Paget’s disease. Mas- 
sive sarcoma involving lower end of left femur with 
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FIG. 322.—Case 2. F., aged 60. Paget’s disease. Sar- 
coma lower end of femur. Large tumour. Note discolora- 
tion and dilated veins. 


. 323.—Same case. Shows Paget’s disease of pelvis 
and left femur. 


FIG. 324.—Same case. Shows massive destruction. 


FIG. 325.—Same case. Amputation specimen 
showing two tumour masses: (1) lower end of 
femur, and (2) upper end of femur—representing 
spread along fascial planes. 
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spread upwards along fascial planes to the region of 
the great trochanter, where there was another large 
mass. Tumour not apparently of multicentric origin 


(Fig. 325). 


FIG. 326.—Case 3. M., aged 53. Paget’s disease. Sar- 
coma of pelvis. Shows Paget’s changes in pelvis and femur, 
with destruction in pubic ramus and soft-tissue shadow. 


Case 3.—Male, aged 53. Sarcoma of pelvis (L.). 

History.—Pain for six weeks, gnawing in character, 
on lateral aspect of left knee, worse at night. Recently 
noted painful lump in left groin. 

On EXAMINATION (Oct. 4, 1939).—L. thigh: large 
irregular mass in Scarpa’s triangle firmly attached to 
pubis and pubic ramus. Hip movements: _ slight 
limitation of flexion and abduction. 

X-ray Examination.—(1) Paget’s changes in pelvis, 
lower spine, and left femur—dense osteosclerosis. (2) 
Area of destruction in left pubic ramus, with soft- 
tissue shadow—pathological fracture through ramus 
(Fig. 326). 

TREATMENT.—Hindquarter amputation, left, Oct. 13 
(Fig. 327). 

SUBSEQUENT COURSE.—Three months later mass 
observed in left erector spine. 

X-ray Examination.—Pelvis: extensive destruction 
of sacrum. Spine: deposit in 3rd lumbar vertebra. 
Chest : secondary deposits. 

RESULT.—Death three and a half months after hind- 
quarter amputation. 

Comment. — Pre-existing Paget’s disease of long 
duration. Short survival following hindquarter amputa- 
tion. 


Case 4.—Male, aged 61. Sarcoma of upper end 
of humerus (R. and L.). 

HIsToRY.— 

Sept. 16, 1938: Attended fracture clinic after fall on 
to right shoulder. Radiograph showed crack across sur- 
gical neck of humerus with appearances suggesting 
Paget’s disease. Recovery of almost full range of move- 
ments in shoulder. 

Dec. 4, 1939: Admitted to hospital with swelling 
upper end of right humerus. 

On EXAMINATION.—Swelling right shoulder and 
upper third arm ; limitation of movement at shoulder- 
joint. 

X-ray Examination—Humerus (R.): Areas of dense 
bone with mottling ; new bone, outer side of head and 


m D.DAVISON., . 


. 327.—Same case. Hindquarter amputation specimen. 
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neck of humerus (Fig. 328). Lumbar spine and pelvis : 
no changes. 
Biopsy.—Dec. 20, 1939. 
TREATMENT.—Disarticulation of shoulder (R.). 
HIsTOLOGY.—Spindle-cell sarcoma. 





SURGERY 


Throughout 1945 severe pain which defied all forms 


of drug therapy. 


December, 1945: Radiography showed destructive 
changes in head of humerus suggesting malignant 


change (Fig. 332). 





Fic. 328.—Case 4. M., aged 61. Paget’s disease. Sar- 
coma of upper end of humerus (R. and L.). Tumour of 
upper end of humerus (R.). 


PROGRESS.— 

Jan. 11, 1940: Local recurrence in amputation scar 
in right axilla. Put on deep X-ray therapy. Mass 
remained stationary in size. 

Nov. 26.: Tumour mass now discovered in left 
shoulder region; mass in right axilla not increased in 
size. Radiography: massive destruction of upper end 
of Jeft humerus and scapula (Fig. 329). 

RESULT.—Death (Jan. 26, 1941). 

Comment.—Paget’s disease of some years’ standing. 
Two separate tumours arising in the upper end of each 
humerus. Short survival following disarticulation of the 
upper limb for the sarcoma first discovered. An example 
of multicentric tumour formation. 


Case 5.—Male, aged 67. Sarcoma of shaft of 
humerus (R.). 

HIsTORY.— 

June 19, 1942: While digging in the garden, fell and 
right arm “ gave way ’—fracture humerus diagnosed— 
changes of Paget’s disease not recognized at that time. 
Fracture united in three months. 

May, 1944: Returned complaining of pain and 
swelling in right arm of three days’ duration. 

On EXAMINATION.—R. arm: mass in upper third 
involving humerus. 

X-ray Examination.—Paget’s changes with localized 
destruction (Fig. 330). 

TREATMENT.—Disarticulation at shoulder (June 19, 
1944) (Fig. 331). 

HIsTOLoGy.—Polymorphic-cell sarcoma. 

SUBSEQUENT CouRSE.—Well ; no signs of local recur- 
rence or secondaries elsewhere two years later (June, 
1946). 

Comment.—Long prodromal stage before develop- 
ment of tumour. Survival two years following amputa- 
tion. 


Case 6.—Female, aged 62. Sarcoma of humerus 
(L.). 

HISTORY AND SIGNS.— 

1944: Extensive changes in upper third of humerus 
(L.) with restriction of movement at shoulder discovered 
after two years of pain. Radiographic changes com- 
patible with Paget’s disease, but porotic changes pre- 
dominant. 


Fic. 329.—Same case. Second tumour in the same 
patient, upper end of left humerus. 


TREATMENT.—Irradiation with no relief followed by 
discovery of spontaneous fracture with gross destructive 
changes, but no palpable extra-osseous tumour. 


FIG. 330.—Case 5. 





M., aged 67. Paget’s disease. Sar- 


coma of shaft of humerus. Extensive Paget’s disease in 
humerus with tumour in middle of shaft. 


March II, 1946: 
333). 


Disarticulation at shoulder (Fig. 
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Amputation specimen. 





Fic. 331.—Same case as Fig. 330. 









Fic. 333.—Same case as 
in Fig. 332. Amputation 
specimen. Note predomin- 
antly osteoporotic change. 













HIsTOLOGY.—Spindle-cell sarcoma. 
Comment.—Case presents two unusual and striking 
features: (1) A predominantly osteoporotic type of 
Paget’s disease ; (2) A true endosteal or central sarcoma 
with no evidence of extra-osseous tumour. 


2. SARCOMA IN FIBROCYSTIC 
DISEASE 


Sarcomatous transformation in a benign cyst or 
focal area of osteodystrophia fibrosa would appear 
to be a very rare phenomenon (Coley and Stewart, 
1945). The 2 examples in the present series were 
sarcomas arising in dystrophic cysts after compara- 
tively long intervals. The first case was the malig- 
nant transformation of a large cyst of the ilium in a 



























FiG. 332.—Case 6. F., aged 62. Paget’s disease. 
Sarcoma of upper end of humerus (L). Extensive 
Paget’s changes in humerus, with expansile lesion 
occupying head and neck of the bone. 
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young man under observation for seven years in case was a man with a dystrophic cyst in the upper 
whom, after death, a large sarcoma was found com-_ end of the humerus which, ten years later, at the 
pletely filling the pelvis, but with no trace of second- age of 48, began to behave as a tumour and was 
ary deposits elsewhere (Figs. 334-337). The second* found at biopsy to be a fibrosarcoma. The limb 


Fic. 336.—Same case. Condition four yearslater. Almost 
complete destruction of bony pelvis on right side, with further 
displacement of femur. Extension of lesion into sacrum on 
right side. Biopsy at this stage revealed sarcomatous change. 





was disarticulated at the shoulder, and the patient 





3 is known to be alive at the present time, nine 
FIG. 334.—M., aged 18. Fibrocystic disease of pelvis. years after the operation. A subsequent histological 
Shows large cyst in ilium after curettage and insertion of bone- ; 2 
graft. Histological examination of cyst contents showed study of material from the amputation specimen 
changes of fibrocystic disease only. has confirmed the original diagnosis. 


The experience of these two rare cases reinforces 
one’s belief in the wisdom of obliterating dystrophic 
cysts in adults by appropriate operative procedures 
(curettage and the implantation of bone-grafts). 





Fic. 335. Same case. Condition eleven months later. Shows Fic. 337.—Same case. Microphotograph showing 
extension of cyst and displacement of head of temur spindle-cell sarcoma. 
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3) MALIGNANT TRANSFORMATION 
IN BENIGN OSTEOCHONDROMA 


The 6 examples of malignancy supervening in 
penign osteochondroma represent a type of tumour 
whose characteristics are fairly well known. Three 
of these tumours appear in my recorded series of 
3 five-year survivals in various types of bone 
arcoma (Platt, 1947). The recognition of the 
vent of malignancy in a chondroma or osteo- 
chondroma is not always an easy matter, and more 
specially in tumours with a long history which later 
sow to an enormous size, and which may be rela- 
tively inaccessible, as for example when involving 
the bony pelvis (Fig. 338). Paget pointed out long 


Fic. 338.—M., aged 24. Osteochondroma of pelvis. 


Enormous osteochondroma. No histological proof of malig- 
nant change. 


ago (1853) that rapid growth and large size are 
not in themselves criteria of malignancy, and the 
truth of this observation is borne out in the recent 
study of osteochondremata of the pelvic bones by 
Ghormley, Meyerding, Mussey, and Luckey (1946). 





Nevertheless, a presumed benign osteochondroma 
which begins to increase in size should be effectively 
removed before it reaches the dangerous stage of 
transition into malignancy. 
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SUMMARY 


1. A study of 18 sarcomas arising in abnormal 
bones is presented. 

2. The prognosis in the sarcomas of Paget’s 
disease would appear to be grave. In 7 out of Io 
cases in the series the patients died within a year 
from the discovery of the tumour and its treatment. 
One patient only, a man of 67 with a sarcoma of the 
humerus, has so far survived two years from the 
time of amputation. 

3. The appearance of sarcoma in an area of fibro- 
cystic disease is a rare phenomenon. In the 2 
recorded cases the survival periods were two years 
and nine years respectively. In the former, an 
inoperable tumour of the pelvis of gigantic size, at 
the time of death no evidence of metastasis was 
revealed. 

4. In the type of sarcoma resulting from the 
malignant transformation of an osteochondroma 
(6 cases in the series), examples of long survival 
periods are likely to be encountered. Although 
rapid growth and the attainment of enormous size 
are not in themselves conclusive evidence of the 
advent of malignant change, tumours which behave 
in this fashion should be eradicated without delay. 
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IN THE CLINICAL DIAGNOSIS OF TUMOURS 
By FRANK ELLIS 


DIAGNOSIS BY NEEDLE BIOPSY 


WITHOUT histological evidence the true nature of a 
neoplasm may be unknown and the critical atti- 
tude to published series of results of treatment, 
especially by radiotherapy, without this evidence is 
such that it must be considered essential. Clinical 
findings with radiological and laboratory evidence 
unsupported by histology may often be misleading 
and doubt of the diagnosis becomes especially 
marked when five-year cures by radiotherapy are 
used to assess the value of treatment. 

Khanolkar and Sharpure (1944) show in a review 
that in various surgical clinics clinical diagnosis was 
wrong in from I0 to §7 per cent of cases as compared 


Table I.—ASPIRATION BIOPSIES. 


Needle biopsy causes less disturbance and there. 
fore, on a priori grounds, less danger than other 
methods for non-ulcerated lesions. Coley et a) 
(1931) found no untoward effects in bone tumours, 
and Martin and Stewart (1936) report in similar 
manner on 3500 cases of aspiration biopsy, including 
many cases of visceral puncture and 60 cases of 
cervical lymph-node metastasis free of disease from 
I to 6 years following treatment by radiation. 

Aspiration biopsy as an aid to rapid diagnosis of 
malignant neoplasms has been developed principally 
by Martin and Ellis (1930), since when its use and 
results have been reported by them (1934, 1940) and 
by many other workers (Ferguson, 1930; Coley, 
Sharp, and Ellis, 1931; Stewart, 1933; Binkley, 


CHRONOLOGICAL ANALYSIS 
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Table II.—ASPIRATION BIOPSIES. ANALYSIS OF RESULTS FOR CERTAIN SITES 




















j | 
MALIGNANT | MALIGNANT 
CORRECT INCORRECT 


Non- Non- 
MALIGNANT | MALIGNANT 
| CORRECT INCORRECT 


| 

No RESuLT | No RESULT | 
—LATER 
MALIGNANT | UNKNCWN | 


PER- 
CENTAGE 
OF USEFUL 
| BIOPSIES 


| No RESULT 
DIAGNOSIS | —LATER 
UNKNOWN NOon- 

| MALIGNANT 


= 


\ TOTAL 
| 


—FATE 











Glands 

Bone 

Breast 
Intrathoracic 
Abdominal 
Prostate 
Kidney 


48 
49 
10 
13 
5 
2 


OOOO HW 





32 
12 
15 
3 
6 
° 
Oo 


a 
12 
19 | 
4 | 
2 
5 

ro) 


87 
108 
18 
22 
10 
2 





Totals 


va 


13 


| 


278 








68 86 19 | 13 | 527 
| 


| 








Biopsy 


with the subsequent histological diagnosis. 
from an ulcerated surface has no serious dangers, 


as shown by various authors. Marzloff (1923) 
showed that 36°8 per cent of 38 long-surviving cases 
of cancer of the cervix uteri had a diagnostic curettage 
several days before operation. Haagensen and Stout 
(1942) found 49 per cent five-year cures with biopsy 
as against 34 per cent without. Paterson and 
Nuttall (1939) reported similar findings in accessible 
carcinoma of the tongue and lip. 


1939; Sayago, 1942; Iversen and Roholm, 1939; 
Ottolenghi, 1943). 

Indications for Needle Biopsy.—These are :— 

1. When a tumour lies deep to normal skin of 
other tissues. 

2. When the possibility exists of the tumour 
being infected. 

3. When a major operation would otherwise be 
necessary and when such an operation would n0 
allow of the successful extirpation of the tumour. 
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4. When usual methods of obtaining histological 
evidence are contra-indicated. 

5. When excision of a lymph-node is contemplated 
in a suspected case of Hodgkin’s disease, needle 
biopsy may exclude cancer and may establish a 
diagnosis of Hodgkin’s disease. 

The experience which I have had with aspiration 


| biopsies has been sufficiently encouraging to justify 


its frequent use. Many of the unproductive biopsies 
were attempted on lesions of doubtful nature and 
even with a doubt in some cases of the existence of a 
pathological process. The final tables were pre- 
pared by comparing the result of the aspiration 
biopsy with the clinical notes based on an efficient 
follow-up system. 


RESULTS 


Aspiration Biopsy.—Table I shows the chrono- 
logical distribution of the aspiration biopsies carried 
out by the author at the Sheffield Royal Infirmary 
and Royal Hospital, Sheffield, with an indication 
of the percentage distribution of the useful biopsies 
(ie, malignant correct plus non-malignant correct). 
The figures for the years 1936 and 1943 do not cover 
the whole year in either case because the method 
was first adopted in 1936 and because I left Sheffield 
at the end of April, 1943. 

It would appear that the greater the number of 
aspiration biopsies taken in any one year, the greater 
tends to be the ‘ wastage’, since in 1941 and 1942 
the percentages of useful results, corresponding to 
137 and 195 biopsies respectively, were 62 per cent 
and §7 per cent. The reason for this may be the 
greater confidence developed in attempting biopsies 
on many kinds of unpromising lesions, although at 
all times the decision to carry out the examination 
is made because of the necessity for determining 
the histology of a lesion and the difficulties of varying 
kinds in making such determination by a more 
drastic surgical approach. 

Table II shows an analysis of biopsies from several 
sites indicating the number of definite diagnoses and 
the percentages of useful diagnoses for these sites. 

In the case of lymphatic glands the biopsies 
were mostly taken from the neck, as shown by 
Table III. 


Table III.—ASPIRATION BIOPSIES 
Regional Lymph-glands from which 
Biopsies Taken 


No. Taken 
16 


Region 


Supraclavicular 
Submaxillary 

Groin 

Iliac 

Submental 

Unknown or other regions 


Total 


280 


In the case of lesions of bone the biopsies were 
mostly taken from the femur and the mandible, as 
shown in Table IV. 

The distribution of the correct malignant dia- 
ghoses, according to the histology and the site from 
which the biopsy was taken is listed in Table V. No 
attempt is made in this table to distinguish between 
Primary and metastatic lesions. 
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Name of Bone 


Bone 


Humerus 6 
Lumbar 
vertebrae 


Femur 


Sternum 


Ilium 
Sacrum 


Table 


V.—ASPIRATION 


OF TUMOURS 


Table IV.—ASPIRATION BIOPSIES 
Bones from which Biopsies Taken 


No. Taken Name of Bone No. Taken 


5 Mandible II 
Maxilla 

Skull 

Scapula 

Rib 

Pubis 

Clavicle 

Ischium 


Total 87 


BIOPSIES. HISTOLOGICAL 


DIAGNOSIS CORRELATED WITH SITE OF BIOPSY IN CASES 
DIAGNOSED AS MALIGNANT (368 CASES) 


Breast 
Gland 
Scapula 
Rectum 
Sacrum 
Vertebra 
Palate 


Sacrum 
Muscle 
Femur 
Humerus 


Thyroid 


Gland 


Breast 
? 


Thyroid 
Mandible 


Bone 


Cheek 
Bone 


Sternum 
Gland 
Penis 
Mandible 
Nose 


Skin 
Intrathoracic 


Gland 
Intrathoracic 


Intrathoracic 
Gland 


Gland 
Sternum 


Gland 
Bone 
Bone 


Gland 

Site unknown 
Iatrathoracic 
Soft tissue 
Prostate 


Perineum 
Gland 


Scapula 


ADENOCARCINOMA (IOI) 

44 Humerus 
21 Thyroid 

Sternum 

Abdomen 

Intrathoracic 

Muscle 

Site unknown 


SARCOMA (33) 
e 


Prostate 
Bone 
Kidney 
Chest wall 
Ilium 
Pelvis 
Skull 


Bon 


I Gland 
13. Maxilla 

3 

2 


Pubis 
Retroperitoneal 
Tibia 


Tlium 
Mandible 


THYROID CARCINOMA (2) 
1 Skull I 


MIXED SALIVARY TUMOUR (7) 
3 ~=Parotid 4 


CARCINOMA OF UNKNOWN TYPE (41) 
3 Muscle 2 Chest wall 
6 Pelvis I Cheek 
xr Gland 21 Orbit 
2 ~=Liver I 


OSTEOSARCOMA (1) 
I 


BASAL-CELL CARCINOMA (6) 


3 Temple 1 Parotid 
re 


SQUAMOUS CARCINOMA (85) 

2 = # Maxilla 3 Tongue 
64 Site unknown 2 

2  Vertebra r Chest wall 
4 Forehead I Fauces 
1 Thyroid I 


MELANOCARCINOMA (2) 
I Muscle I 


HODGKIN’S DISEASE (4) 
1 Gland 2 Chest wall 


TRANSITIONAL-CELL EPITHELIOMA (21) 
15 Thyroid 1 Penis 
1 Chest wall 2 Abdomen 


CARCINOMA OF LUNG (22) 
10 =>. Chesst_ wall I 
10 


RETICULUM-CELL SARCOMA (11) 
7 ~+Pelvis xr Abdomen 
1 Orbit I 


LYMPHOSARCOMA (1) 


Sacrum 


I 


CHONDROSARCOMA (2) 
1 Sternum 


PLASMA-CELL MYELOMA (2) 
2 


TYPE UNKNOWN (22) 
Alveolus Pelvis 
Femur 


Bone (Paget’s) 


I 
Breast I 
Muscle 2 
Abdomen I 
Ischium I 


MYELOBLASTIC MYELOMA (1) 
r 


FIBROSARCOMA (1) 
I 


HYPERNEPHROMA (1) 
I 


MEDULLOBLASTOMA (1) 


Lumbar vertebra I 


Gland 


SEMINOMA (1) 
I 
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Aspiration biopsy, as can be seen from Table J, 
gave on the average about 63 per cent of useful 
results. 

Drill Biopsy.—In 1944, having encountered a 
note by Christiansen in Acta radiologica of the 
possibility of drilling out a piece of tissue by means 
of a squared-off needle bevelled to have a cutting 
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biopsy. It is seen that the results of drill biopsy 
were consistently better than those of aspiration 
biopsy. This advantage is most marked in the case 
of biopsies taken from the breast. 

These figures, moreover, do not represent 
all the advantages of drill biopsy because the 
pathologists’ reports have been consistently more 
































Table VI.—DRILL BIOpPsIEs* 
PERCENTAGE 
NORMAL DOUBTFUL USELESS BENIGN MALIGNANT TOTAL OF USEFUL 
° BIOPSIES 

Bone I 4 7 16 9 37 68 
Glands 4 21 9 5 57 96 65 
Liver fe) I ° ° I 2 — 
Thyroid ° 3 I 2 I =f 40 
Intra-abdominal ° 2 ° I 7 5 fe) 80 
Breast I I ° I 18 21 90 
Antrum ° I ° ° 3 4 — 
Other soft tissues I 8 2 12 18 41 73 
Totals | 7 41 | 19 37 114 218 69 

















* This table does not include cases of carcinoma of prostate. 


edge, I decided to try such a needle at the London 
Hospital with a dental drilling machine to provide 
the rotating power. The biopsies are referred to as 
‘ drill biopsies ’. 





——— 














a censeeranee nnn, 
pn catia 


ge re ees 


racnncane 








i “BE 
t 

t 

t *, 

f 


Es : 
: Fa 


Fic. 339.—Squared-off bevelled needle for drill biopsy. 


A survey of the results between October, 1944, 
and the end of February, 1946, is provided in Table 
VI. This should be compared with Table II giving 
a comparable survey of the results of aspiration 





confident than those from the same pathologist of 
aspiration biopsy and the technique has been im- 
proved only recently, so that results are still better. 
At first, the needles used were ordinary needles with 
a bayonet fitting (for attachment to the syringe) which 
attached the needle securely during the drilling to 
an adaptor fitted into the driving mechanism of the 
drilling machine. Attached in this way it was 
difficult to get all the needles to rotate accurately 
on their axes. Therefore, needles, as shown in 
Fig. 339, were made in the workshops of the London 
Hospital. They have a similar sharpened end, but 
the attachment to the drilling machine obviates the 
use of an adaptor and the needles rotate more truly 
and better specimens are obtained. This improve- 
ment came into use during the last week in January, 
1946. 

As complete a list as possible of the results of the 
drill biopsies carried out during the period men- 
tioned is given in Table VII. Those referred to in 
Table VI as useful include only those reported as 
‘ benign’ or ‘ malignant ’. 


EVALUATION OF NEEDLE BIOPSY 


The Case for Needle Biopsy.—The foregoing 
tables indicate the usefulness of both aspiration 
biopsy and drill biopsy in the hands of the author, 
aided by the pathologists, but, as in all types of 
knowledge, figures, whatever they might prove, do 
not present or destroy the whole case. 

In general, the type of case subjected to needle 
biopsy is one in which, because of lack of bed 
accommodation, lack of time, or lack of adequate 
indication in the view of the clinician concerned, a 
biopsy would not be taken in the ordinary way. 
In other words, much of the evidence provided for 
the pathologist by needle biopsies would not be 
available at all if they were not done. Moreover, 
the method is less dangerous in some ways than a 
biopsy by excision. The reason I first decided to 
try it was because the excision of a malignant cervical 
gland by a competent surgeon led to the rapid spread 
throughout the tissues of the neck and in the skin 
of the neck on to the chest wall, of cancer en cuirasse. 














sy 
on 
se 


nt 





he 


er. 
ith 
ich 

to 
the 
was 
ely 


jon 
but 
the 
uly 
Ven 


the 
en- 
) in 
| as 


ing 
tion 
hor, 
; of 
_ do 


edle 
bed 
uate 
d, a 
way. 
| for 
- be 
ver, 
an a 
d to 
vical 
read 


asse. 








NEEDLE BIOPSY 


For the radiotherapist it is very important and 
much more satisfying to have a histological diagnosis 
not only of the condition from which the patient 
is suffering, but also of the lesion which he is treating. 
Moreover, it has been found by this method that the 
** sarcoma of bone ”’ was a metastatic carcinoma, a 
gumma, or a pyogenic infection, that a “ malignant 
gland of neck ” was tuberculous, that a “ carcinoma 
of cesophagus ” was Hodgkin’s disease, that a “‘ retro- 
peritoneal tumour ”’ was a cellulitic spread from a 
diverticulitis, that a “‘ mixed parotid tumour” for 
which operation had been refused was an adeno- 
lymphoma, and that a “ lymphadenomatous gland ” 
was a metastasis from a carcinoma of the bronchus. 
Such instances can be multiplied. Apart from these, 
the number of instances in which a clinical diagnosis 
is confirmed is sufficiently great, but there is a great 
number also in which this diagnosis is added to. 
Such cases are those in which a metastasis, by means 
of such a biopsy, may have the site of the primary 
growth defined or indicated for the first time. Again, 
there are cases in which the surgeon has not been able 
to make a diagnosis, sometimes even in spite of 
removing a gland at operation, in which the needle 
biopsy has provided a diagnosis of infection, reti- 
culum-cell sarcoma, or metastatic carcinoma. In 
exposing a large gland an enlarged, but smaller, 
adjacent gland has been removed by eminent sur- 
geons in two instances which I can call to mind, 
one in the neck and one in the abdomen, with in 
each case no histological result. The subsequent 
drill biopsy established a diagnosis in the first case 
of reticulum-cell sarcoma, probably originating in 
the suprarenal gland. Another useful feature of the 
method is that it often determines the presence of 
pus or of a cystic collection of fluid previously un- 
suspected. 

The methcd of excising pathological lesions is 
doubtless, in general, more certain of providing 
information than is a needle biopsy. If needle 
biopsy fails to provide adequate evidence, however, 
surgical biopsy may still be resorted to. Methods 
of non-surgical treatment of cancer are being in- 
creasingly used and coincidently with this there is a 
tendency to dispense with histological evidence of 
the nature of the lesion. Results of such treatment, 
e.g., by oestrogens and radiation, apart from being 
misleading, will have no standing in international 
literature without histological evidence of their 
nature. Histology is still the touchstone of cancer 
work. 

One way in which this method might be of value 
in radiotherapy and in chemotherapy, apart from 
verifying the diagnosis, is by facilitating the com- 
parison of the states of the abnormal tissue at differ- 
ent times during treatment by taking serial biopsies. 

One case description will help to emphasize the 
practical value of the method: A female patient had 
been ill for some months and I was asked to see her 
with a view to X-ray treatment of the lungs for what 
was thought by eminent physicians to be a slowly 
progressing infection of unknown nature, probably a 
fungus. I saw her at her home at 9 a.m. and, in 
the clinical examination, found a small gland 1 cm. 
in diameter deep behind the lower end of the left 
sternomastoid. She was very ill and I was averse to 
moving her the five miles to hospital, so I rang 
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up the physician in charge of the case to ask per- 
mission to attempt an aspiration biopsy on the small 
gland. This obtained, I fetched the necessary 
apparatus and local anesthetic and fortunately was 
able to obtain a small piece of the gland which was 
diagnosed at II a.m. the same morning by Dr. 
Hermitte as a metastasis of an oat-cell carcinoma of a 
bronchus. 

This illustrates the ease with which such a biopsy 
can be effected, and in hospital the time spent is not 
usually more than three minutes from the time of 
starting to prepare the skin to the time of corking 
up the specimen tube. The patient’s work or 
treatment need not be interrupted and delay because 
of bed difficulties is unnecessary. 

The Case against Needle Biopsies.—From 
the pathologist’s point of view it is better to have a 
big specimen than a small one, and, indeed, pathology 
and clinical medicine would be less advanced than 
they are if surgery had not developed as it has. 
From the patient’s point of view, however, the more 
conservative the treatment the better, provided the 
effects and results are the same. 

There is no doubt that these biopsies are useless 
if the pathologist is not patient. Especially is 
patience needed during his first attempts to provide 
diagnoses from pieces smaller than those he has 
been used to discarding. The first aspirations 
having been successful, the next few biopsies 
attempted were more ambitious and the pathologist 
wrote: ‘“‘I think the practice should be discon- 
tinued ”. However, he was persuaded to persevere 
and became enthusiastic. The results obdtained 
since with aspiration biopsy, and to a greater extent 
by drill biopsy, indicate the usefulness of the method. 
It must be used with judgement, however, and not 
as the method of choice in cases more suitable 
for ordinary biopsies. For instance, a broncho- 
scopy should be the method of choice to obtain a 
biopsy from a bronchial carcinoma, but if this fails 
a drill biopsy may be successful. But if the drill 
biopsy provides histology which would otherwise 
be lacking or can save the patient from a major 
operation, it is justifiable even if the pathologist 
receives only a small piece of tissue. 


TYPES OF DRILL BIOPSY 


The types of drill biopsy carried out were :— 

1. Relatively Superficial Soft-tissue Lesions. 
—These include cervical, axillary, inguinal, and 
other lymph-nodes, breast lesions, muscle lesions, 
and lesions in such situations as the thyroid gland, 
parotid or other salivary glands, and the orbit. Also 
regions such as the tonsil and tongue have been 
drilled when the site of non-ulcerated lesions. Local 
anzsthesia is easy in such cases, and the procedure 
is safe and simple. 

2. Easily Accessible Bony Lesions.—These 
include lesions in all the bones except the vertebra. 
The bone is inspected and carefully measured on 
the radiographs to determine the site of entry to be 
attempted by the drill, aiming at an active part of 
the pathological process and ease of approach. If 
there is an obvious swelling it is very easy of course, 
but if not, it is sometimes possible to find a point 
where the cortical bone is thin or destroyed and the 
needle can easily be pushed into the lesion. If the 
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250 THE BRITISH 


cortical bone is dense I drill a hole in it with a bone 
drill worked by hand and then push the hollow needle 
through the same hole into the lesion. 

3. The Vertebrze.— 

The cervical vertebre almost belong to the last 
group, but obvious precautions are taken to avoid 
the vertebral artery, the spinal cord, and nerve-roots. 

The dorsal and lumbar vertebre are more diffi- 
cult. The neural arches are easily accessible but 
not often affected. The bodies are deeply situated. 


Fic. 340.—Needle incorrectly placed. 


From lateral radiographs taken with a marker on the 
skin in the midline, the depth (6-8 cm. usually) of 
the lesion from the skin can be measured. If the 
drill is then inserted through the skin at an equal 
distance from the midline at an angle of 45° to the 
vertical with the patient lying prone, it is not difficult 
to strike the lesion. This procedure is best carried 
out under light general anesthesia and with facilities 
for radiographic verification of the position of the 
drill. Pentothal is adequate with premedication 
and efficient radiography (see Figs. 340, 341). A 
grid used on the back for an anteroposterior radio- 
graph with the patient supine helps to decide on the 
level to insert the drill through the skin (Fig. 342). 

4. Intrathoracic Lesions.—In a radiograph the 
ribs form adequate markers for the chest, and by 
drawing lines from front to back it is possible to 
determine the direction in which the drill should 
be passed to the lesion. The patient should be in 
the same position as when the radiograph was 
taken. The distance from the midline is easy to 
determine, but in some cases, especially if the 
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radiographs were made with a portable machine, 
correction may be necessary for the divergence of 
the beam in determining the distance from the mid- 
line of the point to be aimed at. The lesion usually 
feels firmer than the lung through which the drill 
is passed. When the firmer tissue is reached, the 
trocar is removed and drilling commenced. The 
heart, aorta, and superior vena cava are all, of 
course, structures to avoid, but with rational confi- 
dence in one’s judgement, accidents do not occur, 





Fic. 341.—Needle correctly placed. 


although the proximity of the heart or aorta may 
cause alarming excursions of the free end of the 
drilling needle. Local anesthesia is often adequate, 
but a general anesthetic more comfortable. 

5. Intra-abdominal Lesions.—These cause 
most trepidation unless there is a large tumour 
reaching the surface. It is necessary to judge if the 
tumour is retroperitoneal, in which case it may be 
reached through the back, or, in the case of a pelvic 
tumour, extraperitoneally by passing the needle 
below Poupart’s ligament into the tumour. 

The tumour may sometimes reach the surface 
of the abdomen over only a small area. It is possible 
sometimes to push the bowel out of the way. Only 
when sure that the tumour can be punctured without 
the risk of going through bowel should the drill be 
inserted. In this way a biopsy can be obtained 
without difficulty with novocain anesthesia in many 
patients. In one patient with a tumour between the 
liver and the kidney I adjudged it safest to penetrate 
the tumour by going through the liver, the resultant 
biopsy changing the diagnosis from Hodgkin’s 
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disease to neurofibrosarcoma. In another case a 
retroperitoneal tumour sent for radiotherapy proved 
to be a hydatid cyst. 

6. Prostatic Lesions.—These are best dealt 
‘with in the lithotomy position. It is necessary to 
have the left index finger in the rectum. The 
needle is inserted through a small stab in the skin 
of the perineum, with the patient anesthetized 
(preferably general). ‘The needle is easily felt, and 
can be guided into the prostate. The trocar is 
then removed and drilling commenced. 


TECHNIQUE 


The techniques of the methods employed in this 
series of cases are different for aspiration biopsy and 
drill biopsy from the point of view of obtaining the 
tissue, and there are slight differences in the treat- 
ment by the pathologist of the material obtained. 

Aspiration Biopsy.—The technique for obtain- 
ing the tissue is the same as that described by 
Martin and Ellis (1930). 

A sharp hollow needle with an internal bore of 
about 1°5 mm. diameter is attached to a 20-c.c. 
syringe with a closely fitting piston. ‘The tumour is 
fixed, if necessary, by the left thumb and index 
finger (e.g., in the case of an accessible tumour such 
as a lymph-node, breast tumour, or similar lesion). 

Local anesthesia is used intradermally at the 
intended point of puncture and interstitially as 
required to render the procedure painless, at the 
discretion of the operator. A small puncture is 
made with a scalpel (since otherwise a disk of skin 
may be punched out by the needle and block it). 
The needle is introduced through the skin into the 
tumour and then the piston is withdrawn, producing 
suction by the syringe. Keeping the piston with- 
drawn in this way by means of the forefinger of the 
tight hand braced against the end of the barrel of 
the syringe, the needle is pushed through the tumour 
and then withdrawn I or 2 mm. before pushing 
it again in a different direction. This manceuvre 
serves to cut off the thread of tissue in the syringe. 
Without withdrawing the needle from the tumour 
the process can be repeated two or three times. 
Then the suction is partly released and the needle 
withdrawn from the tumour. Complete release of 
suction may result in the tissue being left in the 
tumour. When the needle is being withdrawn 
from the skin the tissue may remain in the needle 
or be sucked into the syringe, which is filled with 
ar and used to expel the tissue into a suitable tube. 
If the tissue is sucked into the syringe the pieces are 
best picked out with the scalpel and put into the 
specimen tube. If the pieces are very broken up, 
however, the syringe is best rinsed out vigorously 
With the formalin solution which is used as a fixative. 
The formalin is put into the specimen tube, which 
is then ready to go to the laboratory. 

Drill Biopsy.—The technique is the same 
except that a squared-off needle of the type shown 
in Fig. 339 is used, the free end being bevelled and 
sharpened. This is introduced, using a pointed 
trocar, till it reaches the tumour. Then the trocar 
8 removed and the end of the needle fixed in the 
chuck of a dental drilling machine. This is made 
to turn by an assistant or by the operator using 
the treadle of the machine. While it is rotating the 
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needle is pushed steadily in a straight line into the 
tumour. When the limit of the tumour is reached 
the needle is withdrawn about 2 mm. and then, 
still rotating, pushed forward again in a different 
direction so as to cut off the thread of tissue. A 
syringe is then attached to the needle and suction 
applied during the withdrawal of the needle. The 





Fic. 342.—Wire grid used for localizing a spinal lesion. 
It is fixed to the skin of the back with strapping, therefore 
there is little distortion due to divergence of the X-ray beam. 


thread of tissue may remain in the needle, but more 
frequently is sucked into the syringe. Its transfer to 
the specimen tube is effected as for aspiration biopsy. 

Histological Technique.—This may be aimed 
at staining a fresh specimen or at providing a paraffin 
block. These methods are described elsewhere 
(Hermitte and Ellis*). The paraffin block method 
has been followed almost entirely in this series. 
Three methods have been used. Dr. Hermitte 
receives the specimen in a centrifuge tube and after 
centrifuging carries through the dehydration and 
embedding of the tissue in the tube, the block forming 
a cast of the centrifuge tube with the specimen at 
the top. Centrifuging is carried out at all stages of 
dehydration and the first two paraffins. Dr. Barrie 
receives the specimen in a flat-bottomed tube, in 
which it is allowed to settle. Dehydration and 
embedding are carried out in this tube, the block 
forming a cast with the specimen in the surface 
corresponding to the bottom of the tube. These 
pathologists have dealt only with aspiration biopsies. 
The technique used by Dr. Woods at the London 
Hospital has consisted in receiving the specimen in a 





* Section in Recent Advances in Pathology. (In the 


press.) 
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Fic. 349.—Portion of aspirated cervical lymph-node, Fic. 350.—Portion of neurinoma of spina! nerve aspirated’ 
show-ng typical changes of Hodgkin’s disease, including several from swelling near angle of jaw, and showing typical palis- 
Dorothy Reede cells. (x 104.) ading of nuclei of Schwann cells. (x 104.) 





Fic. 351.—Basal-cell cylindroma aspirated from growth FIG. 352.—Grade 3 squamous epithelioma. 
of temple. (x 104. (X 104.) 





Fic. 353.—Grade 2 squamous epithelioma. Fic. 354.—Grade 3) quamou  pithelioma. 
(X 104.) (xX 104.) 


FIGS. 349-354.—ASPIRATION BIOPSIES. 
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small jar with a screw top. The pieces of tissue are 
picked out from it, dehydrated, and embedded in the 
usual way. The specimens thus dealt with have 
for the most part been from drill biopsies, which 
may be dealt with more easily; occasionally, 
however, centrifuging of the fixative has been 


Fic. 355.—Caseous tissue (top) and tuberculous follicles 
with giant-cell system (bottom). T.B. (x 104.) 
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Fic. 357.—Aspiration from myxochondroma 
of head of humerus. (xX 104.) 
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To facilitate this it is wise to have about 3 c.c. of 
3°8 per cent sodium citrate solution in the syringe to 
prevent clotting. If the citrated blood is then 
expelled on to a filter paper, the specimen of tissue 
can easily be picked out. Sometimes a swelling may 
prove unexpectedly to contain pus or fluid. A little 


Fic. 356.—Adenocarcinoma invading abdominal 
operation scar. (xX 104.) 


Fic. 358.—Metastases of breast carcinoma aspirated 
from sternum. (x I04.) 


FIGS. 355-358.—ASPIRATION BIOPSIES. 


required to obtain the specimen. The block having 
been obtained, it is cut in the usual way and 
sections stained as decided by the pathologist. 

Complications of the Clinical Technique.— 
These are of two types—those concerning the welfare 
of the specimen and those concerning the welfare 
of the patient. 

The commonest difficulty is the presence of 
blood in the syringe. A relatively small amount of 
blood suffices to hide the specimen. The blood can 
easily be fixed, embedded, and cut, when a cellular 
specimen, can easily be picked out under the micro- 
scope after staining. It is better, however, to pick 
out the specimen before sending it to the laboratory. 


pus or fluid can be put into a sterile tube for bacteri- 
ological examination and the rest treated as a histo- 
logical specimen. 
Complications affecting the welfare of the patient 
may be immediate or develop later. 
Immediate complications are rare. | 
only of this series suffered any immediate complica 


Two cases 


tion. One of these was a middle-aged woman with 
a lymph-node tumour in the left lower cervi 

region. In carrying out the aspiration biopsy with 
an excellent syringe, my forefinger slipped and the 
piston shot into the barrel of the syringe, driving 
the needle deep into the carotid artery and shattering 
the syringe. Blood spurted through the needle under 
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gnsiderable pressure, but on withdrawing the needle hematoma. The second was a man of 52 with 
ad applying pressure at the site of puncture the superior mediastinal obstruction and severe emphy- 
bleeding rapidly ceased and did not even cause a_ sema. Aftera painless and bloodless aspiration biopsy 
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FIG. 359.—Mixed salivary-gland tumour. (x 97°5) Fic. 360.—Tuberculous (?). (x 51.) 


Fic. 363.—Carcinoma of lung. (x 57.) Fic. 364.—Adenolymphoma of parotid gland. (x 195.) 
FIGS. 359-364.—DRILL BIOPSIES. 
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under local anesthesia of a tumour of the left lung was collapse of the punctured lung due to rapid 
the patient rapidly became distressed in his breathing development of a pneumothorax, aggravating the 
and died within fifteen minutes. The cause of death superior mediastinal obstruction. This had occurreq 
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Fic. 366.—Myeloma. (xX 249.) 





Fic. 368.—Sarcoma. (xX 165.) 





Fic. 367.—Carcinoma. (x 232°5.) 
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Fic. 369.—Breast : Solid polygonal-celled carcinoma. Fic. 370.—Retrohepatic tumour. Neurofibrosarcoma. 
(x 262°5.) (x 172°5) 


Fics. 365-370.—DRILL BIOPSIES. 
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pecause the puncture of the lung had rapidly Late complications experienced comprise two 
developed into a tear owing to its emphysematous only. One of these concerns a woman with car- 
condition. If I had realized the cause in time, cinoma of the breast, one of the very few of these 
death might have been averted. biopsies not carried out by me. During the two 
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Fic. 371.—Gland of neck : Squamous-celled carcinoma. 
(X 1§0.) 







FIG. 372.—Gland of neck: Squamous-celled carcinoma. 
(x 49-5.) 












Fic. 374.—Melanoma. (x §5°5.) 
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Fis. 375.—Bone: ? Ewing’s tumour. (x 2325) Fic. 376.—Gland of neck : 


FIGS. 371-376.—DRILL BIOPSIES. 
VOL. XXXIV—NO. 135 18 
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? tuberculosis. (x 225.) 
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weeks following the puncture the patient developed culture from this showed the infection to be diph. 


an acute infection spreading from the site of the theritic, the operator in this case being a previously 
puncture, the skin sloughing over a large area. The unsuspected carrier. The patient made a perfec 


Fic. 379.—Secondary carcinoma of gland. (x 262°5.) Fic. 380.—Parotid. (x 180.) 


' ga ail 4 
Fic. seaiiiaamea: es ag granulation tissue. Fic. 382.—Femur: Pyogenic granulation tissue. (* 50.) 
x 247°5.) 


FIGS. 377-382.—DRILL BIOPSIES. 
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recovery. The other concerns a man of about 65 to carry out an aspiration biopsy. _This was done 
with a shadow of long duration in the mid-zone of under evipan anesthesia with the patient in his bed. 
the left lung. I was asked by the physician in charge The tumour was encountered, as usual, at the first 





Fic. 383.—Osteoclastoma. (X 33.) 


Fic. 384.—Osteoclastoma: ? malignant. 
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Fic. 386.—Gland of neck: Hodgkin’s disease. (x 33.) 
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Fic. 385.—Cervical gland: Hodgkin’s disease. 
(x 172°5) 





Fic. 388.—Liver: Secondary carcinoma of lung. Low-power 
CX 210:) view of Fig. 387. (X 42.) 


Fics. 383-388.—DRILL BIOPSIES. 


Fic. 387.—Liver : Secondary carcinoma of lung. 





(x 180.) 
(x 45.) 


(x 30.) 


Chondrosarcoma. 


SURGERY 


Fic. 390.—Osteoclastoma. 
Fic. 394.—Carcinoma of thyroid. 


No other complications have occurred. 
FIG. 392.—Tibia : 


a pneumonitis from which he died within two 
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weeks. 


but the 


patient developed signs two or three days later of 
FIGs. 389-394.—DRILL BIOPSIES. 


done, 
(x 157°5) 
(X 45.) 
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Fic. 391.—Sarcoma. 


Nothing further was 


Fic. 389.—Osteoclastoma. 
Fic. 393.—Thyroid: Polygonal-celled carcinoma. 
(x 217°5.) 
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Technical Advantages of Drill Biopsy over 
Aspiration Biopsy.—The advantages of drill 
biopsy in my experience are :— 

1. The operator has greater control, not having 
to apply suction at the time of introducing the needle. 
This is a great psychological advantage, giving more 
confidence to the operator, and thus making the 
procedure more widely applicable. 

2. A larger piece of tissue is obtained which, 
besides enabling the pathologist to give a greater 
number of positive reports, seems to permit also a 
greater degree of confidence in individual reports. 

Both procedures may be carried out equally 
quickly, although the drill biopsy requires more 
specialized apparatus. 


Fic. 395.—Thyroid gland. (x 1§0.) 
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been responsible for the photographs of the drill 
biopsies. Miss Wolff helped by finding the fields 
to be photographed. Dr. Walter Shanks, my 
assistant at the London Hospital, helped with the 
analysis of the aspiration biopsies. All the members 
of the staff of a department help in one way or 
another to make possible any publication, and of 
others I would like to thank especially the Sister, 
Miss D. Hodgson, and my secretary, Miss Hallett. 
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THE TRAUMATIC URAMIA SYNDROME 


By SQUADRON LEADER E. M. DARMADY, R.A.F.V.R. 


PATHOLOGIST TO ROYAL AIR FORCE HOSPITAL, WROUGHTON, AND ROYAL AIR FORCE CASUALTY CLEARING STATION IN ENGLAND 


IT was the experience of the staff at the R.A.F. 
Casualty Clearing Station in England that successful 
surgery was often marred by the onset of uremia 
which sometimes proved fatal. The Unit was 
dealing with casualties evacuated by air from 
Western Europe and only those cases which were 
unfit to travel further or which required immediate 
surgery were admitted to hospital. Among 10,000 
casualties admitted there were 44 deaths, and in 12 
of these cases death was directly due to renal failure. 
As it was felt that an early report might assist 
in the recognition of similar cases, full details were 
published of the first 6 of these fatal cases, and of 2 
cases in which renal failure was recognized clinically, 
and which recovered (Darmady et al., 1944). 
Biochemical investigations were continued and 
the present report deals with a further 6 cases of 
fatal traumatic uremia and 3 more cases of uremia 
with recovery. It is clear that the biochemical 
course of all the cases and the histological changes 
found post mortem in the fatal cases are sufficiently 
similar to warrant the assumption that some common 
factor was operative in producing the uremia. 


DESCRIPTION OF THE SYNDROME 


The clinical features are characteristic and in the 
series under consideration all were severely wounded 
men who had suffered considerable loss of blood, 
accompanied by shock requiring energetic resuscita- 
tive measures. Thus in many cases prolonged 
periods of hypotension were recorded. Major 
vessels were involved in the injury in 9 cases and 
14 had fracture of long bones. Except for Case 17, 
no crushing injury or undue damage to muscle was 
observed. Dehydration was particularly noticeable 
in 3 cases. Blood transfusion had not been given 
in Case 15; the remainder had received Group 
‘O?’ blood supplied by the Army Blood Transfusion 
Service. Transfusion reactions were observed in 
3 cases only. Sulphanilamides had been given in 
IO cases. 

The onset of symptoms took place between the 
second and sixth day after injury. The first sign 
was usualiy anorexia, with a tendency to hiccup, and 
this was followed in the course of a few days by 
copious vomiting. The tongue was dry and brown, 
and the patient was drowsy, with attacks of hallucina- 
tions. Cyanosis was frequently present. Occasion- 
ally a petechial rash was seen over the upper parts 
of the body. This was thought to be a manifestation 
of fat embolism (a common feature in severely 
wounded casualties). During the prodromal period 
oliguria was present, although this was not always 
obvious unless a fluid intake and urinary output 
chart was kept. Anuria developed in Case 14. 
Anemia was also present, and once uremia was 
apparent the blood-pressure was frequently raised 
(7 cases). The condition of the patient rapidly 
deteriorated, and within ten days from the injury 
or exciting cause death occurred. In those cases 


that recovered the sudden improvement was dramatic 
and occurred about the sixth to the eighth day. 

Full details of these cases have been recorded 
elsewhere (Darmady, 1946). 


BIOCHEMICAL CHANGES 


All the cases recorded had an enormous rise in 
blood-urea, oliguria, and a disturbance of electrolyte 
balance. 

Blood-urea.—Estimation of the blood-urea is 
of considerable importance, since it is this which 
differentiates the case of traumatic uremia from 
other severely wounded men. Fig. 397 shows the 
blood-urea estimations made on 79 seriously wounded 
casualties. These cases were selected either because 
they were on the dangerously ill list or had ischemic 
limbs. The estimations were carried out on admis- 
sion to hospital, which was between 2 and § days 
after wounding, at which time traumatic uremia, 
if present, would be already apparent. Fig. 397 


STAs Eanes ieee: | 


te Ne ett a 


Fic. 397.—Blood-urea levels, taken on entry, in 79 
seriously wounded battle casualties. 


shows that 28 (35 per cent) had a raised blood-urea, 
and approximately 60 per cent of the total number 
examined had a diminution of urea clearance. The 
highest blood-urea recorded from this series was 
only 66 mg. per cent. In Table I it will be seen 
that the initial values in the 11 cases of fatal traumatic 
uremia are on a considerably higher level, and that 
there is a progressive rise of the blood-urea. This 
high level may be maintained for several days 
before death occurs. Table II shows the blood-urea 
from the cases which recovered. In this series the 
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THE TRAUMATIC URAMIA 


plood-urea values tend to be lower, and rise to a peak 
spout the sixth to the eighth day, when there is a 
udden fall. This fall is sometimes dramatic (Case 
(6) and suggests that a ‘crisis’ has occurred. The 
significance of this will be discussed later. 
Oliguria.—This was present in all cases and 
tad some curious aspects, since the volume of urine 
passed bore a relationship to the intake of fluid. 
This is shown in Table III, where the fluid intake 
ad output is recorded during the first three days 
that Case 10 was under observation. The first figure 
in the intake column refers to the volume of isotonic 
gine given intravenously, and the second is the 
amount taken by mouth. In the output column 
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the first figure is the amount of urine passed; the 
second the quantity of vomit or of fluid removed by 
gastric suction. These figures demonstrate clearly 
the retention of fluid within the body and the 
relationship of urine secreted to fluid intake. This 
table also shows other characteristic features of 
traumatic uremia. The urinary urea remains 
constant at values at between 1°8 and 2-I mg. per 
cent in spite of the fact that the blood-urea value 
swings between 496, 461, and 473 mg. percent. The 
specific gravity of the urine remained between 1014 
and 1018. The pH of the urine did not vary with 
the alteration in alkali reserve (44-66 vols. per cent) 
but remained at 6-4-6°6-6°8. 


Table I.—BLOOD-UREA FINDINGS IN FATAL CASES OF TRAUMATIC URAMIA 

















Days AFTER WOUNDING 





NATURE OF INJURY 


CASE 
No. 


| 


4 


Compound fracture, femur; gun- 72 
shot wound, knee-joint 


10 II I2 





| Left forearm and buttock; trau- 
matic amputation of left leg 





| Gunshot wound, foot ; compound 
fracture of radius and ulna 





Thigh ; gas gangrene; Cl. septigue 


Died 





Compound fracture, tibia and fibula 


730 960 





Chest, buttock, and loin; com- 
pound fracture of humerus and 
radius and ulna 


219 Died 





Compound fracture of femur with 
multiple flesh wounds 





Popliteal fossa ; amputation of leg 


520 





Multiple gunshot wound of abdo- 296 
men; duodenal fistula 





| Multiple burns I5I 


Died 





| Extensive crush injury of leg 85 | 140 | 228 | 263 


Died 
452 


272 344 296 





The progressive rise of blood-urea is seen in 11 fatal cases of traumatic uremia. 
levels which may be attained, but because of the ability of the body to survive these levels for several days. 


of the wounds are noticeable. 


This is striking, not only because of the very high 
The variety and extent 


Table II.—BLOOD-UREA FINDINGS IN CASES OF TRAUMATIC URAMIA WITH RECOVERY 





sence ‘one 
NATURE OF 


INJURIES 
1.4 


7 | Compound fracture | 
| of femur involving | 


| vessels 


—. 


Days AFTER INJURY 


Io ‘4112 13 | 14/15, 16 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24:25 | 26 


) 





8 Gunshot wound, leg, | 
| neck, chest wall, fore- | 
arm, and fracture of | 

{ big toe } 


—! 





11 | Compound fracture of 

| leg, traumatic am- 

putation of right leg ; 
wounds of thigh and | 
buttock | 


—! 





12 | Fracture of femur ; 91 135 106 95 
multiple wounds of 
| buttocks 





16 | Left buttock; left | 500 480 820 220 160 124 
thigh 


H | 
J | 





The blood-urea values in the cases with fecovery are on a lower level than those seen in Table J. The dramatic fall observed 
in Case 16 suggests that a ‘ crisis ’ had occurred. 
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Disturbance of Electrolyte Balance.—This 
presents several problems, since not only was 
there an acidosis but also hypochloremia. It was 
easy to alter the alkali reserve by treatment with 


Table III.—BIOCHEMICAL DATA FROM Case I0. 














| Days AFTER WOUNDING 
































II | 12 | 13 
— i a 
Blood-urea (mg. per cent) | 496 461 473 
Alkali reserve (vol. per cent) | 44 | _ 64 
Intake (o0z.) 100 100 90 
| 80+ 20 | 20+ 80 | 70+ 20 
Output (oz.) | 72 | 64 66 
| s8+14 | 60+ 4 | 50+ 16 
No. of specimens of urine | “] 5 9 
passe | | 
Specific gravity | IOI8—-1012 | 1018-1012 | 1018-1012 
Urinary urea (mg. per cent) | 2-I-1°8 | I°9-1°8 | I-9-1°8 
oH | 64 | 6668 | 66-68 


| 





The biochemical data from Case 10 is shown on the eleventh, 
twelfth, and thirteenth days after wounding (Table III). The 
first figure in the intake column refers to the volume of iso- 
tonic saline given intravenously and the second is the amount 
taken by mouth. In the output column the first figure is the 
amount of urine passed; the second the quantity of fluid 
vomited or removed by gastric suction. The retention of 
fluid within the body is noticeable. Each specimen of urine 
passed was tested separately for specific gravity, pH, and 
urinary urea. The figures recorded represent the maximum 
variation each day. 
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of the leg was done after resuscitation with three pints 
of blood and four pints of plasma. Post-operative shock 
was treated with a further two pints of blood. On the 
third day after wounding his blood-urea was 91 mg. 
per cent (Fig. 398). On the fourth day after wounding 
he was transferred to the R.A.F. Hospital. He was 
hiccuping, and it was found that his serum alkali reserve 
and his blood-chlorides were subnormal. 1000 c.c, of 
4-mol. sodium lactate were given, and there was an 
immediate and dangerous swing from acidosis to alkalosis, 
This was corrected with 1500 c.c. of isotonic saline daily 
given by mouth, but in spite of this there was a progressive 
rise of blood-urea, which reached 303 mg. per cent on 
the day before death. 


Case 10.—C.S.M. E. showed the difficulty of maip- 
taining the electrolyte balance. He was admitted on 
the tenth day after receiving a through-and-through 
wound of the popliteal fossa with a compound fracture of 
the femur. There had been severe and prolonged shock 
immediately after wounding and he had received exten- 
sive resuscitation. On admission he was cyanosed; 
his tongue was dry and very furred, and he had persistent 
hiccup. His blood-chloride and his alkali reserve were 
subnormal (Fig. 399). In this case alkalis were used 
with caution, and he was treated by isotonic saline intra- 
venously ; his daily intake being maintained between 
go and 100 fl. oz. The patient showed satisfactory pro- 
gress, and the blood-urea fell considerably. On the 
sixteenth day after wounding he had a severe secondary 
hemorrhage which necessitated an emergency amputa- 
tion above the site of fracture. His general condition 
was such that he was given three pints of blood. Once 
more he developed acidosis and was therefore given 
500 c.c. of 3-mol. sodium lactate intravenously. His 
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Fic 398.—Shows the biochemical course of Case 9. There is a progressive rise in the blood-urea. On the fourth day the blood- 
chlorides are low and the patient is in a state of acidosis. This case illustrates the ease with which the patient can be brought 


from acidosis to a state of alkalosis. 


intravenous sodium lactate, but the restoration of 
the alkali reserve was difficult to maintain. Even 
if the electrolyte balance of the blood is corrected 
early, the disease is still progressive and there is a 
continued rise in blood-urea (Cases 9, 10, Table I). 


Case 9.—Private K. was admitted, under Sq. /Ldrs. 
Morel and Belcher, on the fourth day after receiving a 
perforating wound of his popliteal fossa. Amputation 


condition deteriorated; his blood-urea rose, and he 
died on the nineteenth day. 


It was found in other cases that the pH of the 
urine failed to reflect the level of alkali reserve, and 
it was usual for patients to secrete acid urine after 
the alkali reserve had been increased or while 1 
alkalosis ; even cases of a milder nature with recoverv 
showed this phenomenon. 
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THE TRAUMATIC URAMIA 


Case 11.—Sapper B. was admitted under the care of 
Wing Commander J. C. Scott and Sq./Ldr. Vitek on 
the seventh day after wounding. He had received 
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In none of the fatal cases did the blood-chloride 
value return to normal levels, whereas in the bio- 
chemical investigation of severely wounded battle 
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Fic. 399.—Biochemical course of Case 10. 


following a secondary hemorrhage the blood-urea rose. 


wounds of the left leg and buttocks in a mine explosion. 
Resuscitative measures had included 2 pints of blood and 
3 pints of serum intravenously ; débridement had been 
carried out and his leg placed in plaster. At the time of 
admission (seventh day after wounding) his condition was 
serious. The blood-urea was 120 mg. per cent (Fig. 
400). The CO,-combining power of the serum and 
blood-chlorides was low. He was secreting a urine of 
pH 5:2. He was given saline by mouth and 1 litre of 
4-mol. sodium lactate solution and 2 litres of glucose- 
saline intravenously, and on the day following his alkali 
reserve had risen to 68 vol., the pH of his urine being 
5:4. Treatment was continued on the same lines and 
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The first estimations on the eleventh day after wounding show a greatly increased 
blood-urea and a considerable fall in the blood-chlorides and CO. ini 
Death resulted from uremia with alkalosis. 


e-combining power. ‘There was a temporary improvement, and 


casualties it was found that although initially the 
blood-chloride was low there was a progressive 
increase to within normal limits. Further, the use 
of alkalis was liable to cause a severe alkalosis. This 
would appear to be important, and will be com- 
mented upon in the discussion. 

Further biochemical abnormalities were the rise 
in serum-potassium and inorganic phosphate; in 
some cases there was a fall in serum-sodium, and in 
the later cases serum-calcium, but the last four 
observations were infrequent and cannot be given 
in full. 
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Fig. 400.—Shows the biochemical course of a mild case of traumatic uremia (Case 11). 


The reaction of the urine does not 


reflect the changes in the level of the CO.-combining power of the blood. The patient is in alkalosis on the tenth day and secretes 


a neutral urine. 


the alkali reserve rose to 88 vol., the urine still remaining 
acid. An improvement in his general condition was 
noted. His blood-urea had returned to normal limits 
On the twelfth day, but it was not until the thirteenth 
day that the urine became alkaline. He progressed to 
complete recovery. 


When the blood-urea has returned to normal the urine becomes alkaline. 


AUTOPSY FINDINGS 


Macroscopical.—The post-mortem examina- 
tions were carried out as soon as possible after death. 
In some cases amputation had been performed. The 
degree of muscle damage was slight, except in 
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Case 17. The tissues and muscle groups adjacent 
to the wounds were carefully incised in order to 
assess the amount of necrosis, which was insignificant, 
and to exclude the presence of concealed hematoma. 
Search was made for other internal injuries. 

In Cases 5, 9, 10, 15, and 17 there had been 
evidence of ventricular failure in life, and this was 
confirmed post mortem. In the majority of cases 
minor degrees of fat embolism were found, particu- 
larly in the lungs. 

The kidneys of all cases were similar. In those 
dying early, the capsule stripped easily, the cut 
edges were everted. The demarcation was accentu- 
ated by the yellow glistening texture of the cortex. 
In those cases dying later, the kidneys were cyanotic, 
although the yellow refractile surface of the cortex 
was again noticeable. The capsule was wrinkled 
and suggested that the kidney had been under 
tension. No other gross lesions were found in 
other organs. 

Microscopical.—Microscopical examination of 
the liver, spleen, heart, brain, lungs, suprarenals, and 
kidneys were carried out in every case. The last 
four organs were also examined for fat. Except for 
Case 1, no lesions were noted in the suprarenals, and 
in this case there were small punctate hemorrhages 
scattered throughout the gland. In turning to the 
kidney and liver, however, the close similarity of the 
changes to those seen by Bywaters and Dible (1942), 
Shaw Dunn, Gillespie, and Niven (1941), and 
Maegraith and Findlay (1944) was immediately 
noted. 

The liver showed a central vein necrosis, and in 
Cases § and 10 there was increase of reticulin fibres 
and early fibrosis. The histology of the kidneys 
varied only slightly from one another. In the main, 
however, the changes were proportional to the length 
of survival. All cases had widespread necrosis of the 
tubular epithelium, most marked in the ascending 
and descending loops of Henle. Loss of nuclear 
staining and crenation of the tubular epithelium lying 
free from the basement membrane were frequently 
seen without definite cast formation. In later cases 
epithelial ‘ plication ’, concentrated in the collecting 
tubules, was also observed. In some, degenerate 
epithelium was seen lying in the lumen, whilst 
regeneration of the basement membrane was seen 
surrounding it. 

Alteration in the glomeruli was minimal. Many 
appeared bloodless and a thin layer of eosinophilic 
material was arranged peripherally around Bowman’s 
capsule. In the later cases this was not so notice- 
able. The first convoluted tubules showed only 
mild degenerative changes. There was a loss of 
nuclear staining and pyknosis of the muscle. Lying 
in the lumen of the tubule a ‘ catarrh ’ composed of 
albuminous material was seen. In the second con- 
voluted tubules changes were more advanced, 
epithelial degeneration and cast formation being 
obvious. 

The presence of casts was most striking in the 
ascending and descending limbs of Henle. The 
numbers varied from case to case and from area to 
area. The interesting feature was the obvious 
change in their composition (Fig. 401). In those 
cases dying early they appeared to consist largely 
of hyaline material ; in the later cases pigment casts 
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were seen more frequently. In some, pigment was 
seen surrounding some central focus, e.g., a fragment 
of degenerate epithelium or sulphanilamide crystals 
(see Fig. 402). When stained by Masson or Mallory 
the casts appeared to consist of protein, but the stain 





Fic. 401.—Section of the kidney showing degeneration of 
the epithelium in the ascending and descending limbs of 
Henle as the most marked feature of this syndrome. The wide 
variety of cast formation is also noticeable. H.&E. (X 90.) 


was taken up irregularly and varied from blue to red. 
In places granular material was also seen, staining 
pink with Mallory. At the same time, stripping up 
of the degenerative epithelium is seen (‘ plication ’— 
Bywaters and Dible, 1942), whilst the remaining 





Fic. 402.—The formation of the cast frequently occurs 
around sulphanilamide crystals. There is also degeneration 
of the surrounding epithelium. H.&F. (x 185.) 


casts were infiltrated with polymorphonuclear leuco- 
cytes and plasma cells. This was most marked in 
the collecting tubules. 

All cases showed tubulovenous ruptures (Shaw 
Dunn, Gillespie, and Niven, 1941; Bywaters and 
Dible, 1942; Maegraith and Findlay, 1944). In 
some cases these were obvious, but in other cases 
were difficult to find. Serial section in areas where 
interstitial blood was seen led to their discovery 12 
all cases (Fig. 403). Tubular ruptures occurred 
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most frequently in the boundary zone, and, although 

y in venous spaces, it also occurred in the 
interstitial tissues. In some veins, particularly in the 
later cases, Organizing thrombi were also observed 


(Fig. 404). 





Fic. 403.—The absence of blood from the glomerulus and 
the ‘ catarrh’ lying within the lumen of the first convoluted 
tubules is a feature of the syndrome. In addition, two 
tubules about to rupture into a vein are also seen. The lower 
has an ante-mortem thrombus adhering to its projecting 
surface. Mallory. (x §2.) 


Serial section of these veins show that they do 
not necessarily occur as a result of tubulovenous 
ruptures. 

In the interstitial tissue a patchy oedema was 
frequently observed in early cases. Later cases 





Fic. 404.—An organizing thrombus is seen lying within 
and attached to the walls of a vein. These are not necessarily 
associated with tubulovenous ruptures. H.&E. (x 90.) 





showed localized groups of histiocytes, and lympho- 
cytes, with early fibrous tissue formation. These 
were observed more commonly in the boundary 


zone, and are probably the result of tubulovenous 
Tuptures. 


DISCUSSION 
Some difficulty was experienced in assessing the 


Part played by the disturbance of the electrolyte 
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balance in the production of traumatic uremia. 
Acidosis has long been recognized as accompanying 
severe clostridial infection (Almroth Wright, 1917), 
but as the result of the experiences of the Staff of 
R.A.F. Hospital, Wroughton, it was soon clear that 
hypochloremia and acidosis were often present in 
cases not complicated by gas gangrene. These 
findings are supported by Cooke et al. (1945). In 
these patients the response to treatment was gratify- 
ing, and, provided saline was given by mouth, in the 
majority of severely wounded men no other treatment 
was necessary. It was also noticed that in both 
these types of cases, in spite of the severity of their 
biochemical upset, kidney function was not grossly 
impaired. In support of this, the following case is 
quoted. 


Sgt. P. developed filminating gas myositis, with 
acidosis and hypochloremia. He was aged 23, and was 
admitted eighteen hours after wounding, under the care 
of Sq./Ldr. Corson. His injuries consisted of gunshot- 
wound compound fracture of right femur. A _ local 
débridement had been carried out soon after wounding, 
and he had been evacuated in a Tobruk plaster. 

On admission he was extremely restless and com- 
plained of pain in his leg. During the night his condition 
became very much worse and it was clear that he had 
developed fulminating gas myositis. Emergency amputa- 
tion was carried out above the fracture site, at the same 
time transfusion with 3 pints of blood was given, with 
120,000 units of polyvalent anti-gas-gangrene serum 
intravenously. This was followed by 500 c.c. of 4-mol 
sodium lactate and 1000 c.c. of isotonic saline. A full 
course of penicillin, 15,000 units three-hourly, was also 
started. After this he rapidly improved, and was 
evacuated to an E.M.S. hospital on the sixteenth day. 


The biochemical changes in the above case are 
illustrated in Fig. 405, and besides stressing the gross 
disturbance of electrolyte balance and absence of 
kidney failure, bring out several other points: (1) 
There is an immediate alteration in the CO2-combin- 
ing power by the intravenous use of 500 c.c. of -mol. 
sodium lactate solution, but the response to sodium 
chloride is slow; (2) The body conserves its stock 
of sodium chloride after depletion, for even after 
the blood-chloride has returned to the normal there 
is no secretion of chloride in the urine for three to 
four days. 

It is obvious that adequate biochemical facilities 
are necessary before treatment of these cases can be 
undertaken, so that the CO.-combining power can 
be observed during treatment. The fact that an 
acid urine may be secreted in the presence of alkalosis 
has been noted again and again. This is in accord- 
ance with the findings of a large number of workers, 
and was a feature in the salt-deficiency experiments 
of McCance and Widdowson (1936). Observations 
on the urinary pH alone may lead to over-alkaliniza- 
tion, and this is not without its dangers. Many 
writers (Cooke, 1932; McCance and Widdowson, 
1937; Oakley, 1935; Cope, 1936; Nicol, 1940; 
Maegraith and Havard, 1944; and the Army Malarial 
Research Unit, 1945,) have laid stress on this point. 
Again, Wakeman et al. (1932) and Maegraith and 
Findlay (1944) have shown that uremia in black- 
water fever may occur equally u. acidosis or in 
alkalosis (and the kidney lesion in blackwater fever is 
essentially similar to the kidney lesions in trau- 
matic uremia). Bywaters (1945) suggested that the 
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production of an alkaline urine is an essential part of During the next ten days three attempts to close the T 
the treatment of cases of traumatic anuria following ene on cg seca poral geting and] as : 
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Fic. 405.—Shows the biochemical changes in a seriously wounded man. Note the initial serious reduction in serum CO,-combining 
gl and - eee ap gg . oe hoe not found in the urine until the blood-chlorides had reached normal for three days. 
case showed slight elevation 0: e ood-urea. 
impossible to achieve. Indeed, in view of the ill At post-mortem examination a large abscess was 
effects of over-alkalinization, it is probably dangerous. walled off in the duodenal area. This extended backwards 
The general survey of the present series and the into the loin. A large fistula was found in the second 
above cases in the literature would seem to indicate Prt of the duodenum posteriorly about 7 in. by If in. in 
that it is more important to correct the salt deficiency 
than the alkali reserve. But since a low alkali reserve 
and low blood-chlorides have been found in other 
wounded men, it is felt that the electrolyte balance 
does not, in fact, play a major part in the production r 
of traumatic uremia. h 
Turning to the discussion of other possible ( 
aetiological factors in production of this type of 
uremia, it is well to decide which of the lesions was 
observed in the kidney can be considered as truly was 


characteristic. First, it would appear that the 
presence of pigment casts in the tubules is not an 
essential feature. Two additional cases may be 
referred to in evidence of this. In the first case, 
epithelial degeneration in the descending and 
ascending limbs of the loops of Henle and tubulo- 
venous ruptures were present without any casts 
being found, and the patient died with a raised 
blood-urea. 


Case 13.—A corporal, aged 23, was wounded on 
Sept. 23, 1944, in Northern Europe. He received a 
compound fracture of tibia and fibula, with a penetrating 
wound of his right loin. On the following day an explor- 
atory laparotomy was performed, but, although a large 
retroperitoneal hematoma was found, no perforation of 
the gut was seen. Twelve days after his injury the wound 
broke down, discharging duodenal fluid. He was 
evacuated by air, and, on arrival 20 days after wounding, 
the wound was still discharging. His blood-urea was 
QI mg. yer cent and serum-chlorides 303 mg. per cent. 


tub 
seer 





des 
tha 
of : 
of 1 
Fic. 406.—Marked degeneration of the epithelium of the It 
limbs of Henle are seen without cast formation in a case ares 
of duodenal fistula, with severe urea retention. H. & E. ess 
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diameter, through which duodenal fluid escaped. The § the 
liver showed an early fatty change. The kidneys were By 
enlarged and the cut surface presented the picture 5 anc 
‘traumatic uremia’. However, on section, _— 
epithelial degeneration of loops of Henle were noticeable, 
cast formation was conspicuous by its absence (Fig. 49%): M 
A few tubulovascular ruptures were also found. ( 
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This should be compared with that from another 
case of traumatic uraemia (Case 9, Fig. 401). 

The second case died nine days after a head 

injury, and the blood-urea was only 56 mg. per cent 

twenty-four hours previous to death. There were 

abundant casts in the tubules, but no demonstrable 

changes in the tubular epithelium. 


Sgt. R., was involved in a jeep accident, receiving 
a fracture of his femur and base of the skull. He was 
iven a blood transfusion and his femur placed in a 
Tobruk plaster. Forty-eight hours later he was evacu- 
ated by air to Wroughton. On arrival, he was semi- 
conscious. Hemoglobin was 10:5 g., hematocrit 31, 
alkali reserve 39 vol. per cent. Urine showed no fat. 
He was treated by oral saline drip, but his condition 
deteriorated and he died eight days after injury, his 
blood-urea being 56 mg. per cent one day before death. 

Post-mortem examination showed a fracture of the 
skull extending from the left parietal bone through the 
petrous bone and across the body of the sphenoid, 
extending forward through the wing of the sphenoid 
on the right side. Considerable cedema and laceration 
of the brain was noticeable. No evidence of fat embolism 





_ Fic. 407.—Cast formation in the collecting tubules and 
limbs of Henle of the kidney are seen in a case dying from 

ey injury, and without severe urea retention. H. & E. 
x 62, 
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was seen. No other abnormality of the other organs 
was seen except that the lungs were extremely cedematous. 
On section, the kidneys did not show noticeable epithelial 
tubular changes, although large numbers of casts were 
seen (Fig. 407). ; 


Cumings (1942) has reported similar findings. 
Taking these two cases with the previously 
described cases of traumatic uremia, it can be stated 
that pigment casts may be present without evidence 
of renal failure and that all cases with degeneration 
of the loops of Henle show evidence of renal failure. 
It would appear that the tubular change is the 
essential and characteristic lesion in these cases 
g of uremia and that the presence of pigment 
casts is incidental. This is in accordance with 
€ opinion expressed by De Navasquez (1940), 
Bywaters and Dible (1942), Eggleton et al. (1943), 
and Maegraith and Findlay (1944), who did not 
accept the original theory put forward by Barratt 
and Yorks (1909), Baker and Dodds (1925), and 
Ofrison (1941) that renal failure was caused by a 
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blockage of the tubules by epithelial debris and 
casts. 

The possible causes of this tubular degeneration 
must now be discussed. Many workers have 
suggested that some toxic substance acts upon the 
renal tubular epithelium (Minami, 1923 ; Bywaters 
and Beale, 1941; Bywaters and Dible, 1942; and 
Eggleton, 1944). It has been suggested that this 
nephrotoxic substance is derived from damaged 
muscle, but in this series now reported many of the 
cases had little muscle damage, and during the same 
period many wounded men with extensive muscle 
necrosis were examined and showed little, if any, 
disturbance of renal function. Experimental workers 
have been unable to reproduce the syndrome by the 
crushing of limbs (Bywaters and Popyak, 1942; 
Duncan and Blalock, 1942; and Eggleton .et el., 
1943), nor is it produced by the introduction of 
pigment into the circulation, unless the animal is in 
a state of acidosis (Bywaters and Stead, 1944; Bing, 
1944). Foy et al. (1943), in criticizing previous 
workers in this field, suggest that dehydration and 
the substance used to produce acidosis have an 
equally important role in the production of renal 
failure. 

The views of Tombs (1942) and Maegraith, 
Havard, and Parsons (1945) have recently attracted 
attention. These authors have suggested that there 
are many examples of this syndrome in the literature, 
and that a diminution in blood-flow through the 
kidney is the possible factor in its production. They 
believe that the renal anoxia produced in this way, 
should it persist, would cause damage in the areas 
last supplied by blood, i.e., the loops of Henle, the 
area in which the maximal damage is found. The 
work of Cournard et al. (1943) and Lauson et al. 
(1944) has brought conclusive proof that vaso- 
constriction of renal arteries occurs in shock. When 
shock is produced in animals by bleeding, uremia 
may develop (Meyler, 1935; Corcoran and Page, 
1943; Phillips et al., 1946). Again, temporary 
occlusion of the renal vessels with local anoxia 
produces a picture comparable to traumatic uremia 
(Scarff and Keele, 1943; Van Slyke et al., 1944; 
Badenoch and Darmady, 1947). It must be pointed 
out that in the present series of cases of traumatic 
uremia, factors which might lead to renal vaso- 
constriction were invariably present (i.e., shock and 
damage to major vessels and limbs). Barnes and 
Trueta (1942) have shown that localized trauma of 
one leg in animals will lead to widespread arterial 
spasm, which might extend to vessels supplying 
more vital organs. Trueta (1945) has drawn atten- 
tion to the fact that in shock over-stimulation of 
peripheral nerves may cause persistent spasm of 
renal and other arteries, and this would lead to 
interference with the blood-supply and result in 
renal anoxia. 

There seemed, therefore, strong evidence that 
vasospasm was responsible. It followed that should 
the spasm be relieved sufficiently early the renal 
circulation might be restored, and the patient 
recover. For many years it has been realized that 
renal vasoconstriction can be obtained by stimula- 
tion of the splanchnic and peripheral nerves (Bernard, 
1859; Bradford, 1889; Homer Smith, 1941), and 
that division of the nerves prevents this action. 
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Trueta (1944) suggested that a ‘ splanchnic block’ 
might act in a similar manner in the human. The 
value of this manoeuvre has been shown in ‘ reflex 
anuria’ (Rubritius, 1925 ; Havelick, 1925; Haslinger, 
1927), and in incompatible blood transfusion (Hesse 
and Filatov, 1933 ; Raymond Peters, 1942). Cubitt 
(1936) found that a similar effect could be obtained 
by a high spinal anesthetic. The effect of splanchnic 
block was tried in one patient (Case 16). This Polish 
private was wounded on April 25, 1945, receiving a 
gunshot wound of his left buttock and thigh. On 
the following day his leg was found to be ischemic 
and the femoral artery injured. An immediate 
amputation was performed through the thigh. His 
post-operative condition was described as only fair. 
Five days after wounding he started to hiccup, and 
on the sixth day he was evacuated by air and admitted 
to Wroughton. He was now vomiting, and his blood- 
urea was found to be 500 mg. per cent (Fig. 408). 
His fluid intake was limited, and on the eighth day 
after wounding his blood-urea had risen to 820 
mg. percent. Splanchnic block was then performed. 
His blood-pressure fell, and on the ninth day after 
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traumatic uremia. It is pointed out, however, that 
splanchnic block cannot be successful if irreversible 
damage has already occurred, and, as Raymond 
Peters (1942) has said, “It cannot be too urgently 
stressed that whatever, if any, value splanchnic block 
may possess, it should only be considered the key 
for unlocking the door to subsequent judicioys 
treatment.” 

Earlier in this paper reference has been made to 
the ‘ crisis’ which is a feature of those cases with 
recovery. The theory of vasospasm and its sudden 
relief can satisfactorily explain their rapid improve- 
ment, and is seen to best advantage in Case 16. It 
would also account for the fact that kidney function 
tests performed in the convalescent stage show no 
residual damage. 

Peters (1945) has recently suggested that intra- 
renal pressure is responsible for the degeneration of 
the tubules. He suggests that it occurs as the 
result of stagnation of blood, and the condition can 
be relieved by decapsulation of the kidneys. This 
seems to be a heroic measure to undertake in a patient 
desperately ill, particularly in view of the work of 
Styrons and Leadbetter (1944). These workers 
carried out unilateral decapsulation in a case of 
this syndrome, and by means of ureteric catheters 
demonstrated that there was no difference in function 
from either kidney, in either the acute or convalescent 
stage. It seems probable that kidney lesions are 
due to cutting down of the renal circulation rather 
than a stagnation of blood. 
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Fic. 408.—Shows the biochemical course of a case of traumatic uremia with recovery. The striking response to 
splanchnic block suggests this treatment as a possible new line of therapy. 


wounding his blood-urea had fallen to 220 mg. 
per cent. From this day his condition rapidly 
improved. He was transferred twenty-seven days 
after wounding, his blood-urea being 40 mg. per cent 
on discharge. A further case, Case 17, was treated 
by this method, and, although urinary secretion was 
re-established, death occurred from cardiac failure. 
The dramatic improvement seen in Case 16 can 
occur spontaneously (Belsey, 1942); therefore it is 
unwise, at this stage, to attribute too much to the 
effects of the splanchnic block. Porritt et al. (1945), 
in discussing casualties from the B.L.A., have com- 
mented unfavourably on this form of treatment for 


In conclusion, there are many conditions which 
are followed by a similar syndrome, often terminating 
in fatal uremia (Bywaters and Dible, 1942; Foy et 
al., 1943; Maegraith, Havard, and Parsons, 1945). 
This syndrome is essentially the same as that now 
described as occurring in battle casualties, and the 
same renal lesion, degenerate changes in the loops 
of Henle, is present in all. A satisfactory explana- 
tion of the cause has not yet been given. The most 
acceptable theory seems to be that of ren 
anoxia, which may well be brought about by 
vasospasm. This in its turn may be produced by 
various conditions such as shock, sensitizing antigens, 
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dehydration, and hypochloremia. It is suggested 
that vasospasm is the immediate cause of the renal 
failure and tubular damage, and further experi- 
mental work is essential to test this hypothesis. 


SUMMARY 


1. A syndrome of uremia following the hazards 
of war based on 17 cases is described with special 
reference to biochemical and histological data. 

2. The aetiological factors and the similarity to 
other conditions have led to the conclusion that the 
ultimate cause of death is renal anoxia. The 
mechanism of the production of renal anoxia by 
alteration of the blood-supply to the kidney by 
vasospasm is debated. 

3. The dangers of over-alkalinization, and possible 
help through splanchnic block, are brought forward. 
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OSTEITIS PUBIS AFTER SUPRAPUBIC OPERATIONS ON THE BLADDER 
WITH A REPORT OF TEN CASES 


By E. KIRZ 


NORTH MIDDLESEX COUNTY HOSPITAL 


In the second quarter of the twentieth century endo- 
scopic operations have more and more supplanted 
the suprapubic approach to the bladder. There 
will, however, always remain many indications for 
the latter method and possible complications cannot 
be disregarded. 

Osteitis pubis is mentioned in very few of the 
published papers dealing with complications of 
suprapubic operations on the bladder. The stand- 
ard text-books on urology and general surgery have 
practically no reference to this condition. Two 
exceptions are Hugh Cabot’s Modern Urology (1936) 
and Lichtenberg’s Handbuch der Urologie (1926). 
H. Cabot gives a very good account, while in 
Lichtenberg’s work, F. Voelcker and H. Boeminghaus 
devote one short sentence to “ osteomyelitis after 
suprapubic vesical operations ”’. 

The complication was originally described by 
Dr. Edwin Beer (1926) and for many years was 
thought to occur only after incision into the bladder. 
In 1933, however, Barnes reported a case after a 
perineal prostatectomy. Wilensky (1938) called 
attention to 2 cases in women: the first followed 
symphysiotomy during a difficult labour, and in the 
other a vaginal discharge which appeared after 
“normal” delivery was traced to a vaginal sinus 
leading to the pubic bone. Kleinberg (1942) 
reported a third case in a woman, but admits “ it is 
difficult to judge how the pubes became infected 
. . . it was certainly not by direct extension of an 
adjacent infectious process”. Strictly speaking, 
therefore, this last case does not fit into this group of 
traumatic osteitis. However, he also states that 
“instances of typical pubic osteitis have followed 
a hernia operation which was infected, a prostatic 
abscess, and an occupational trauma to the lower 
abdomen ”’. 

Having recently recognized a case of osteitis 
pubis, I have inquired into the subsequent history 
of 300 cases upon which suprapubic operations on 
the bladder had been performed during the past 
three years. At the time of writing 103 patients 
were no longer alive and 23 were not traceable. 
Among the remaining 174 patients 6 cases of osteitis 
were verified, and, in addition to these, 3 others 
have been observed during the last few months. 
Only those cases were taken into account in which 
pre-operative X-ray films were still available for 
comparison with those taken two or three years after 
operation. In this series the incidence of osteitis 
pubis was 3 per cent, and it is clear that this serious 
and as yet obscure complication is by no means a 
rare one, and it is likely that minor degrees of the 
trouble are frequently overlooked. 


CASE REPORTS 


Owing to the limitations of space only the 
positive findings are given. 


Case 1.*—W. W., aged 62. Harris prostatectomy 
for a simple adenoma on Oct. 30, 1943, and discharge 
home on Nov. 23. 

He was seen again on Dec. 22. In the meantime 
micturition had been free, but there was slight terminal 
dysuria. Since about the tenth day after discharge from 
hospital he had had pain in the area of the symphysis 
pubis, along the inner aspect of both thighs, and over 
both tubera ischii, preventing him from properly sitting 
down. On examination he was extremely tender over 
these areas. The adjoining muscles were all spastic. 

During the following months the above symptoms 
got so bad that he could only with great effort sit down, 
get up, or move about in bed. At times he was entirely 
incapacitated and found relief only by complete rest in 
bed. In February, 1944, there was great wasting both 
of the glutei and of the adductors. Very slowly his 
symptoms subsided, but were not gone until November, 
1944. An X-ray film taken in September, 1944, showed 
new-bone formation in the inferior rami and irregular 
outlines of the medial borders of the pubic bone, with a 
considerable gap at the site of the symphysis. (Fig. 409.) 


Case 2.—A. J. Th., aged 58. On March 31, 1945, 
prostatectomy for a clinically benign adenoma. Con- 
valescence delayed by right upper-lobe pneumonia. 
Microscopy of the prostate showed early malignant 
changes, but there were no further complications and 
patient was discharged home on April 28. 

He was readmitted on May 10 because he had sym- 
ptoms and signs of osteitis pubis. Digital examination 
also revealed a small symptomless carcinoma of the rectum 
which was fixed to the lower sacrum. The temperature 
was 100:2° F. There was occasional discharge of pus 
from the lower end of the suprapubic wound, but bare 
bone could never be felt with a probe. The symptoms 
gradually subsided and he was up and about again in 
October, 1945. Earlier in June left inguinal colostomy 
had been performed. 

On Nov 10, a recently formed vesical calculus had to 
be removed, but before proceeding with this an incision 
was made from the inferior pubic angle along the right 
ramus to the right ischial tuberosity. On cutting down 
to bone across parts of the adductor magnus origin 
about 10 c.c. of pus welled up. Specimens were taken 
of thickened connective tissue and rough bone and sent 
with the pus for pathological examination. The following 
cystolithotomy showed the neck of the bladder to be 
soundly healed and there was no evidence of any recurrent 
malignant changes. 

The pathologist (Mr. T. H. C. Benians) reported as 
follows :— ; 

“1. Tissue taken from the wall of the abscess cavity 
lying over the inner eroded surface of the inferior pubic 
ramus consists of pyogenic granulation tissue and fatty 
tissue showing chronic inflammation and fibrosis. The 
granulation tissue shows some rather unusual features 
in the form of nodules and sheets of epithelioid cells and 
giant cells somewhat suggestive of a tuberculous process, 
although nests of polymorphs constituting small abscesses 
occur. It is undoubtedly a picture of a chronic pyogenic 
infection. A few small spicules of bone disintegrated 
by the microtome are present. 


—— 








* This case was shown at the Meeting of the Middlesex 
County Medical Society on June 9, 1945. 
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Fic. 409.—A, Before operation. Normal pelvic bones. 
B, 11 months after operation. Still showing diffuse absorp- 
tion, fraying at the symphysis, but also new-bone formation at 
both inferior rami. C, 26 months after operation. Advanced 
signs of healing (clinically symptomless). 


“2. A fragment of spongy bone of which the periosteal 
surface does not appear in the sections. It is composed 
of trabeculee of original lamellar bone and the fatty 
marrow shows a mild degree of chronic inflammation. 

“3. 5 c.c. of pus. Films show degenerate pus, but 
no organisms were seen. Cultures produced a scanty 
growth of Ps. pyocyanea. 

“It is a fair assumption that the inflammation of the 
pubic bone and the suppuration of the adjacent soft 
tissues are associated processes. Both are of a mild or 
subacute type, the organism isolated, i.e., Ps. pyocyanea, 
is not uncommonly found in old-standing infections of 
the bladder, although usually accompanied by staphylo- 
cocci, and the infection is probably derived from this 
source. Perhaps a staphylococcus has taken part in the 
inflammatory process and has since died out. 

“ Such low-grade infecting organisms as these might 
well be associated with inflammations of the chronic 
type described here.” (Figs. 410, 411.) 


Case 3.—J. H. W., aged 45. Partial cystectomy for 
carcinoma of the bladder on June 20, 1945. Three 
weeks later patient was passing most of his water by the 


Fic. 410.—Fatty marrow with chronic inflammatory infiltration, mainly plasma cells. 
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urethra. From the fourteenth post-operative day, 
however, the temperature was slightly raised, and from 
the twenty-first day he complained that movement of 
his pelvis caused pain over the symphysis, radiating 
down the inner aspect of the right thigh. By August the 
full picture had developed, including terminal dysuria, 
pain on defecation, and wasting of the adductor muscles. 
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Later radiographs clearly showed periosteal new-bone 
formation, with eventual reappearance of normal bone. 
He is back at his old job since January, 1946. 


Case 4.—J. F. E., aged 71. March 13, 1945: One- 
stage prostatectomy for a benign adenoma. Discharged 


on March 28. He had to be readmitted for bilateral 
epididymitis three days later. 

Slight fever and symptoms of osteitis appeared first 
on June 5. 


Radiographs showed small areas of absorp- 





Fic. 411.—Pyogenic membrane showing giant cells and nests of polymorphs. 


tion in the lower third of the pubic body and in the 
inferior rami. New-bone formation in both inferior 
rami was seen in December, 1945. 


Case 5.—E. A. Th., aged 65. Feb. 28, 1943: Supra- 
pubic cystostomy for acute retention due to fibrosis of 
the bladder neck. He attended the out-patient depart- 
ment at intervals to have his de Pezzer catheter changed. 
During this time he had persistent symptoms of osteitis 
pubis, which were, however, not recognized then, and 
had again subsided by July, 1945. X-ray films taken 
now showed unmistakable new-bone formation over the 
inferior rami and lower borders of pubic body. 


Case 6.—D. P., aged 75. May 22, 1945: Suprapubic 
cystostomy for acute retention due to a clinically benign 
enlargement of the prostate. Symptoms and sings of 
osteitis pubis appeared first towards the end of June, 
1943, but were not appreciated until radiographs taken 
in November, 1945, proved the case. 


Case 7.—W. S. J., aged 79. Aug. 14, 1943: Harris 
prostatectomy for a simple adenoma. Pain over the 
symphysis, adductor origins, and over the ischial tuber- 
osities appeared first in mid-September, 1943. Two 
years later, although symptomless, patient was still 
tender over the above-mentioned areas and X-ray films 
showed changes due to osteitis, particularly of the left 
pubis and inferior ramus. 


Case 8.—A. R. B., aged 68. Sept. 8, 1943: Harris 
prostatectomy for a cystic adenoma. Apart from left 
epididymitis, recovery was uneventful and he was dis- 
charged home on Sept. 24, 1943. A few weeks later his 
symptoms were thought to be due to an inflammation 
of the vas. In September, 1945, he was still tender 
over the symphysis and left superior ramus and X-ray 
films showed three areas of residual opacities in the left 
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corpus pubis, with streaks of calcification across the 
symphysis. 

Case 9.—A. Th., aged 75. June 21, 1944: Harris 
prostatectomy for a simple adenoma. Discharged op 
July 4, 1944. First symptoms four weeks later. Mid- 


September, 1945, he was still found to be tender over the 
sites in question and X-ray films showed diffuse areas 
of absorption at the medial portions of the pubic bodies, 
more obvious on the right. 
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Case 10.—A. G., aged 79. Nov. 25, 1942: Freyer’s 
prostatectomy for fibromuscular hypertrophy. He had 
been up and about again since the nineteenth post- 
operative day. From the twenty-third day, however, 
the temperature was slightly raised and he was complain- 
ing of pain over the symphysis and right groin. 

Two years later, in the course of this follow-up, 
osteitis pubis was recognized and confirmed by X rays. 


CLINICAL FEATURES 


The symptoms, the physical signs, and the X-ray 
appearances of this condition are to be found in the 
literature, but as they seem to have largely passed 
unnoticed, it may not be superfluous to repeat them 
here. 

Three to six weeks after operation the patient 
complains of pain in the region of the symphysis 
pubis. This pain may extend towards the perineum 
and radiate down the inner side of one or both 
thighs. If the man is still in bed the slightest move- 
ment of the thighs or attempts to turn over or to sit 
up will cause pain; if he is up, walking is difficult 
or impossible. In other cases standing may be 
easier than sitting, the latter causing unbearable 
pain over the tubera ischii. Urinary symptoms 
are rare, but terminal dysuria occurs in cases in 
which the origin of the perineal muscles is involved ; 
similarly, there may be pain on defzcation. These 
symptoms may actually make the patient take to his 
bed again, because only full rest will relieve them. 
After many months of illness he usually gets well, 
but a few cases of death from severe sepsis have 
been reported. 
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On examination, the areas mentioned are ex- 
tremely tender to touch. All active and passive 
movements of muscles originating from that part of 
the pelvis involved by the osteitis are limited and 
very painful. These muscles are at first spastic ; 
later, in severe cases, they may show great wasting. 
At times there may be some discharge of urine or 
pus from the lower part of the operation scar, but 
no pathogenic organisms are obtained in culture. 
This discharge, moreover, does not seem an essential 
part of the trouble, as it often occurs in cases showing 
no signs of osteitis pubis. Slight fever at the onset 
of symptoms is, however, a characteristic feature. 

No constant picture can be drawn of the early 
X-ray changes. Indeed, the radiographs may at 
first show no change. Later the first signs of rare- 
faction appear at the site of most trauma. After 
major operations this area is usually the medial 
portion of the lower third of one or both corpora 
pubis. After minor operations, fraying appears 
first at the uppe: corners of the pubic bone and in 
mild cases the condition may be arrested at this 
stage. Most of the established cases, however, 
later on show a definite spread involving variable 
amounts of pubic bone and ischium. Very rarely 
the condition may extend to the hip-joint, as recently 
reported by Silver (1941). 

The symphysial cartilage may be absorbed, 
giving the appearance of separation of the symphysis, 
and finally bony ankylosis may result. Formation 
of a sequestrum is the exception rather than the 
tule, but areas of osteoporosis and osteosclerosis 
are seen later. These areas may be difficult to dis- 
tinguish from metastatic growth, but reappearance of 
normal bone, or periosteal new-bone formation result- 
ing in osteophytes and bony spurs, with the disappear- 
ance of symptoms, eventually dispel any doubts. 


PATHOLOGY 


Most writers agreed that the condition was due 
to infection. Only Wheeler (1941) rejected this and 
asserted that osteitis pubis is identical with acute 
bone atrophy (Sudeck) rather than due to infection. 

He supported his view with the results of a series 
of experiments, in which he failed to reproduce 
Periostitis in rabbits after the injection of mixed 
cultures under the pubic periosteum.* Though it 
would not be wise to attach too much importance to 
these animal experiments, it is agreed that in mild 
cases of osteitis pubis only areas of decalcification 
can be seen in radiographs. On the other hand, 
most of the cases show all those bone changes usually 
associated with infection. Furthermore, the sym- 
ptoms in typical acute bone atrophy are never relieved 
by rest, and pyrexia does not occur. 

Of the 10 cases reported here, only 1 was explored, 
partly because of individual circumstances and partly 
because in the literature mainly non-interference 
has been advocated. 








* Wheeler also mentions a case of Dr. P. Riaboff, which 
at autopsy showed ‘no inflammatory processes of the 
bone or periosteum, but definite atrophy of the cellular 
elements of the bone”. This case was to be reported 


separately ; up to now, however, I have not been able to 


- a reference to it in the Quarterly Cumulative Index 
edicus, 
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The findings of pus, granulation tissue, and 
rough bone in this one case in which the clinical 
picture and radiography were almost identical with 
the other 9, however, seemed to prove the case. 


PATHOGENESIS 


Various explanations have been offered, but two 
main factors appear to be essential in the production 
of the infection: (1) Leakage of infected urine into 
the retropubic space ; (2) Trauma both during and 
after operation. 

It is asserted by many urologists that leakage 
into the retropubic space is, or at least has been, 
unavoidable. Regarding the second factor, Beer 
(1928) has suggested that “‘ the infection develops 
in the periosteum as a result of injury to the peri- 
osteum, by traction on the attached rectus muscle ”’. 
Injury by direct instrumentation, by local anzsthesia, 
or by pressure of the drainage tube against the under- 
lying tissues, has also been blamed. But it has also 
been suggested that in other types of cases the 
infection travels by direct extension to the pubes. 
Wilensky (1938) says: ‘“‘ the bone is secondarily 
bared and infected, after the separation from it of 
the necrotic tissue... infection in the osseous 
tissue is aided by injury to the periosteum ”’. 

It is, however, against all surgical conceptions 
to assume that an infection, particularly a low-grade 
one that spreads by extension, should do so across 
fascial planes, instead of along them, unless first of 
all this path has been laid open. 

It is the purpose of this paper to show that 
trauma inherent in the classical suprapubic approach 
is the main cause of osteitis pubis, as this approach 
involves operating as near as possible to the pubic 
bone. 

When dividing the consecutive layers of the 
abdominal wall, the retromuscular space and the 
space of Retzius are deliberately opened. (Trauma 
No. 1.) 

In the following steps of the operation, retraction 
may cause avulsion of fibres of the rectus muscle, 
or the two layers of the transversalis fascia from the 
pubic bone. (Trauma No. 2.) 

For suprapubic prostatectomy in particular (and 
similarly in other operations on the bladder) the 
enucleation of the glandular tissue more often than 
not involves anything but gentle handling. Though 
in most cases two fingers in the rectum may suffi- 
ciently immobilize the prostate bed, very often, in 
my opinion, rupture of the puboprostatic ligaments 
is inevitable. (Trauma No. 3.) 

The early symptoms and X-ray findings seem to 
support the three traumata mentioned. 

The factor of infection is obviously essential, but, 
unless the aforementioned fascial spaces are primarily 
traumatized and the bone bared from its coverings, 
it is difficult to see why infection of the pubic bone 
should occur rather than propagation of the in- 
flammatory process along the fascial planes. Suppur- 
ation in these perivesical spaces has been frequently 
observed after endoscopic operations, but osteitis 
pubis has never been reported. 

The only argument in favour of a process which 
spreads slowly to the periosteum is the long interval 
between operation and onset of symptoms. This 
long interval, however, is only apparent, inasmuch 
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as the early slight symptoms are naturally put down 
to unavoidable post-operative pain. Only later, 
after fully established involvement of the adjacent 
tissues (origin of muscles), will the symptoms become 
manifest. 

Severe sepsis, toxic nephritis, and anuria during 
the immediate post-operative period are admittedly 
rare complications. It would, however, be inter- 
esting to know how many of these unfortunate 
complications could have been avoided if the pros- 
tatic plexus had not been injured and infected at 
operation, and also how many cases would have 
developed osteitis pubis had they not succumbed 
to the more severe infection. 

It would seem that the opening of the retro- 
muscular space and of the space of Retzius can be 
eliminated if a technique slightly modified from that 
recently described by Dodson (1944) were adopted. 
According to this, the separation of the recti and 
pyramidalis muscles is carried out in the usual 
manner. Then, about 3 cm. above the level of the 
symphysis a 2-in. long transverse incision is made 
through the anterior and posterior layer of the 
(continuation of the) transversalis fascia, prevesical 
fat, and vesical layer of the pelvic fascia. The 
lower flap is then dissected downwards off the 
anterior bladder wall for about 4 cm. and approxi- 
mated with two or three interrupted sutures to muscle 
at the lower angle of the wound. The two spaces 
are thereby securely shut off. 

In a certain number of cases, as already admitted, 
it may be impossible not to injure the puboprostatic 
ligaments. In most cases, however, it should be 
avoidable, particularly if this complication is kept 
in mind. 


SUMMARY 
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300 such operations I0 cases have been discovered 





and are reported here. Symptoms, physical signs, — 
and X-ray findings are described and the aetiology po 
discussed, emphasizing the factor of operative : ] 
trauma in the operation as currently practised. A ff plad 
method of operation to minimize this factor is sug- §} que 
gested. to $ 
war 
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RAZOR BLADE IN Q@SOPHAGUS: TRANSTHORACIC REMOVAL 4 
n 
By T. HOLMES SELLORS, LONDON | ac 
ac 

THE majority of foreign bodies that are swallowed Removal was effected by a transpleural approach to 
by children produce little ill effect, but occasionally the cesophagus, which was incised. The blade was int! 
an awkwardly shaped object becomes lodged in the removed and the esophagus sutured. Pleural cot 
cesophagus. Endoscopic removal of the latter is infection developed, but this was treated and com- ” 
successful in most instances and more drastic plete recovery resulted. ei 
surgical measures are thereby avoided. When, nn 
however, the foreign body is so placed that it cannot CASE REPORT las 
be dealt with by cesophagoscopy, recourse to open Male child, born September, 1942. tuc 


operation may have to be considered. The fear of a 
fatal mediastinitis is present in every case of ceso- 
phageal ulceration and perforation and has relegated 
cesophagotomy into the category of dangerous 
operations. 

The swallowing of a safety-razor blade by a 
small child is the subject of this case report. The 
blade became lodged in the cesophagus at the level 
of the aortic arch without producing many symptoms. 
Its discovery was more or less accidental and endo- 
scopy showed it deeply embedded in cesophageal 
mucosa and unsuitable for removal by that method. 





First attended Queen Elizabeth Hospital for Children ho 
under the care of Dr. Helen Mackay in March, 1945; thi 
with a history of occasional pyrexia and no gain in weight 


for about ten months. During the last six months he = 
had frequently swallowed “buttons, small balls, and t 
wheels from toys ”’, etc. f 


In October, 1945, the boy was again brought to out- 
patients with a vague history of feverish attacks and 
abdominal discomfort. Further interrogation showe 
that he had had some difficulty in swallowing solids. sy 

He was admitted to hospital on Oct. 23, where 2 
the following investigations were made: Urine norma, 
W.B.C.’s 25,600 (polymorphonuclears 50 per cent; 
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RAZOR BLADE 


lymphocytes 40 per cent); rectal swab B. aertrycke 
jsolated. The child was feverish on one occasion, but 
was On an ordinary diet. 

Routine X-ray examination on Oct. 25, showed razor 
plade in the cesophagus (Figs. 412, 413). On further 
questioning, the father gave a history of the boy’s inability 
to swallow fluids twelve days previously. In hospital the 
ward sister stated that he ate an ordinary dinner slowly 
with no evidence of pain. 

Oct. 25, Gisophagoscopy by Mr. Ben Cohen. (Anzs- 
thesia : intratracheal gas—oxygen-ether.) At mid-thoracic 
level the lumen was occluded by swollen congested 
mucosa. With the application of cocaine 10 per cent, 
and adrenaline 1-1000, the upper end of the blade could 
be determined lying posteriorly and fairly well wedged 
in. A little pus and a few tags of macerated paper were 





Fic. 412.—Anteroposterior radiograph of chest, showing 
razor blade in cesophagus. 


removed. It was impossible sufficiently to shrink the 
mucosa to obtain a more adequate view of the rest of 
the blade. 

Under the circumstances manceuvres such as removal 
in two parts after bisection along its length or removal 
after fragmentation, were abandoned as_ unpractical 
procedures. 

The child was transferred to the Thoracic Surgical 

Unit at Harefield on Oct. 26. C&sophagotomy was the 
only method for removal and a transpleural approach 
was decided on. Extrapleural methods of approach in 
a child of this size were considered impracticable. 
_ OPERATION (Oct. 26).—Anesthesia (Dr. Parry Brown) : 
intratracheal gas—oxygen and cyclopropane. Right thora- 
cotomy with posterolateral removal of 4th rib. The 
esophagus was identified and a mass felt in it at the level 
of, and just above, the azygos vein. The cesophageal 
wall was indurated and cedematous and the surrounding 
mediastinal structures were adherent. There was, 
however, no pus. The cesophagus was incised longi- 
tudinally and the razor blade withdrawn. The eye- 
holes and angled edges were entangled in mucosa, 
through which the foreign body had heavily ulcerated. 
The area was dusted with penicillin-sulphathiazole 
powder and the incision closed with two layers of fine 
thread (four interrupted stitches in each). The medi- 
astinal pleura was left open and after further application 
of penicillin the chest was closed without drainage in 
the ordinary manner with the lung re-expanded. 

PROGRESS.—The early convalescence was satisfactory 
and liquids and later soft solids were administered freely. 

ystemic penicillin, 2,435,000 units, was given over 25 
days, as well as penicillin lozenges to suck, but about the 
seventeenth day fever and signs of toxemia became 
apparent. Routine aspiration of the chest revealed no 
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pus and this was attempted over the course of 12 days 
on fourteen occasions. Finally, it was decided to explore 
the chest deliberately to exclude the possibility of a 
para-cesophageal abscess. 

Under anesthesia two further aspiration attempts 
were made with negative results. A small length of 
rib was resected and an extensive empyema opened. ‘The 
pus was extremely viscid and mucoid, as would be found 
in cases in which the empyema communicated with a 
mucous surface (such as a bronchus). This accounted 
for the failure of aspiration, though wide-bore needles 
were used in the later attempts. Ordinary drainage 
was established and the lung steadily re-expanded with 
complete healing 18 weeks after the original operation. 
At no time was there any evidence of free communi- 
cation between cesophagus and pleura as judged by 


me 


Fic. 413.—Lateral view of chest. 


swallowed food and dyes, though the character of the 
pus indicated that primary healing of the cesophageal 
wall had not occurred. 

The child has remained perfectly fit and has gained 
weight. There has been no difficulty in swallowing since 
the operation, though the remote possibility of a later 
stricture must be borne in mind. 

Comment.—The razor blade when removed was 
partly covered in wrapping paper which may have pre- 
vented the condition from being worse than it was and 
have saved the mouth and pharynx from laceration when 
swallowing this object. Most of the paper had been 
dissolved by the time of operation and it was clear that 
cesophagotomy was the only possible method of removal. 
Any attempt to shift or break up the razor blade through 
the cesophagoscope might easily have resulted in incision 
of the aortic arch or azygos vein; the possibility of this 
was only too obvious at operation. 


DISCUSSION 


The case history is given in some detail since the 
discovery of the razor blade was ‘ accidental ’ in that 
its presence was only recognized by routine radio- 
graphy; otherwise the presence of B. aertrycke in 
the stools might have been regarded as adequate 
reason for the fever and malaise which was the 
original cause of his attendance. Transpleural 
cesophagotomy is a method of dealing with impacted 
foreign bodies in the thoracic cesophagus and is 
liable to severe complications, but with the use of 
penicillin and adequate drainage of the mediastinal 
tissues (into the pleural cavity) infection should be 
capable of control. 
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CHORIONCARCINOMA OF THE TESTIS WITH GYNECOMASTIA 
REPORT OF A CASE WITH EARLY BREAST CANCER 


By ALEXANDER LYALL, GREENOCK 


GYNACOMASTIA, or abnormal enlargement of the 
male breast, may be found in association with testicu- 
lar tumours, atrophy of the testis, and certain 
tumours of the adrenal cortex. There is also a 
group of cases where no apparent cause for the 
enlargement can be found. 

The following is the report of a case which was 
associated with a chorionepithelioma of the testis. 


CASE REPORT 


History.—G. B., aged 24, soldier, was admitted to 
hospital from overseas with the history that he had had 
his left testis removed two and a half months previously 
for a tumour. He had made a good recovery from the 





FIG. 414.—Kidney with secondary chorioncarcinoma. 


actual operation, but for a few weeks previous to his 
admission he had been losing weight and had noticed 
that his breasts were becoming tight and swollen. 

ON EXAMINATION.—There was evidence of recent 
loss of weight. Both breasts were enlarged to about 
the size of the normal average virginal breast. The 
breast substance had a firm, slightly nodular consistence 
and a small amount of clear fluid was expressed from the 
nipple on pressure. The organs were slightly tender 
on palpation and the nipples and areole showed brown 
pigmentation. The left testis was absent and the scar 
was soundiy healed. An X-ray examination of the chest 
showed the presence of multiple, small, secondary tumours. 
A Zondek-Aschheim test was carried out with the patient’s 
urine and gave a strongly positive reaction. 

The condition of the patient rapidly deteriorated, 
secondary tumours appeared in the abdomen, and he 
died five weeks after admission. 

POST-MORTEM EXAMINATION.—The body showed 
advanced emaciation. Both lungs were riddled with 
secondary tumours, most of them being small, but the 
largest reaching a diameter of 4 cm. Necrosis and mas- 
sive hemorrhage were present in the larger ones, and in 
the basal region of the right lung there was a soft mass 
the size of a large orange which was composed of blood- 
clot with a nodule of white tumour at one side. The 


mediastinal glands were massively involved with tumour, 
forming a large mass pushing the heart forward. Multiple 
small secondaries were present in the liver, many of them 
showing the usual necrosis and hemorrhage. In the 
right kidney there was a nodule measuring 3 cm. in 
diameter and bulging from the surface of the organ 
under the capsule. Much hemorrhage had occurred 
into it (Fig. 414). Secondary deposits of tumour were 
found in the para-aortic glands. Section into the breast 
tissue showed it to be firm and nodular and to have a 
diffuse white colour. No obvious cystic changes were 
apparent. There was no fatty tissue present. Per- 
mission to examine the head was withheld, so that the 
pituitary gland was not examined. 

Histology.—Tumours of the lungs, liver, kidney, and 
para-aortic glands were sectioned and examined by 
various staining methods. Various sections from both 
breasts were also examined. The tumour had the typical 
histology of chorioncarcinoma. The Langhans cells 
were cuboidal or polyhedral in shape, with clear cyto- 
plasm which took on a slightly basophilic hue, and with 
nuclei which were vesicular but hyperchromatic in 
places. The syncytial elements consisted of irregular 
masses of acidophilic protoplasm containing oval nuclei 
of various sizes, with a dense irregular chromatin network. 
The two constituents were intimately mingled in many 
areas (Figs. 415, 416). Many areas of necrosis and 
hemorrhage were seen, this being particularly marked 
in the lungs. 

Sections of the breast tissue showed that the organ 
was packed with ducts and acini separated by fibrous 
stroma. The ducts were lined with columnar epithelium, 
the nuclei of which were elongated and colloid. Most 
of the ducts were dilated to some extent and contained 
an acidophilic, homogeneous material in which colostrum 
cells and fat globules were apparent (Fig. 417). Around 
each duct and acinus there was an “ accommodative 
space” of loose fibrous stroma, the connective tissue 
outside this being dense and darkly stained. At places 
anaplastic changes were noted in the epithelium and 
there was a tendency towards spraying out of the cells 
into the surrounding stroma. At one point this anaplasia 
had advanced to the stage of definite malignancy. The 
ductule and acinus were infiltrated and replaced by a 
solid mass of cells which showed much variation both in 
size and shape (Fig. 418). The nuclei tended to be oval 
and colloid, with irregular chromatin content, and mitotic 
figures were abundant, representing every stage of cell 
division (Fig. 419). Giant cells with irregular, dark 
nuclei were seen at places (Fig. 420). The tumour bore 
no histological resemblance to the chorioncarcinoma, 
and had obviously arisen from breast tissue. 


DISCUSSION 


This case raises two interesting problems :— 

1. Cause of the Gynzcomastia.—Gynzco- 
mastia in testicular tumours has been noted by 
Heidrich et al. (1930), Le Sas (1931), Bergeret 
et al. (1937), Entwistle and Hepp (1935); and 
Gordon-Taylor and Till (1938). Kriss (1930, 193!) 
pointed out that the condition arose in only 57 
per cent of alJ cases of testicular chorioncarcinoma. 
Moreover, there is still doubt as to why it should 
occur at all, Gordon-Taylor (1938) adding, “‘ Opinion 
is not yet finally settled as to the hormonal origin 
of these changes, Bruno Kriss affirming that if a 
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hormonal cause were solely responsible, a higher the one which forms the basis of the Zondek- 
percentage of chorionepithelioma of the testicle Aschheim test, the gonadotrophic or anterior 
would show it.” pituitary-like hormone. As this hormone is excreted 





Fic. 415.—Low-power microphotograph showing the two Fic. 416.—High-power view of chorioncarcinoma showing 
component tissues of the chorioncarcinoma. Areas of necrosis the mingled syncytium and Langhans cells. 
are also seen. 
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Fic. 417.—Low-power view of breast, showing a dilated Fic. 418.—Low-power microphotograph, showing a mass of 
duct containing homogeneous secretion and _ colostrum carcinomatous tissue growing from a duct. 
corpuscles. Many acini are also seen. 





Fic. 419.—High-power section of breast tumour. Fic. 420.—High-power view of breast tumour, showing 
Many mitotic figures are seen. large hyperchromatic nuclei. 


In considering the problem it is natural to look in large amounts in many cases of testicular terato- 
to the parent tissue of the tumour for the responsible mata which show no evidence of breast changes, 
hormone. According to Novak (1941) the placenta it is unlikely to be the one for which we are 
Produces three hormones. The best known is _ searching. 
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Progesterone and cestrogen are also produced in 
the placenta during certain stages of pregnancy. 
The effect of prolonged injections of cestrogenic 
substances in experimental animals is well known. 
Lacassagne (1932, 1936, 1938) did his work on mice, 
Geschikter et al. (1934) worked on monkeys, and 
Burrows (1935) on mice. The hyperplasia in these 
experiments appeared to have involved mainly the 
ductal system, suggesting that another factor is 


necessary to give the associated acinar changes of 


true gynecomastia. The physiologists have sug- 
gested that whereas cestrogen plays the important 
role in building up the ductal system, it is the pro- 
gesterone which develops the secretory acinar 
portion. That the pituitary may play an important 
part by means of some intermediate secretion is 
suggested by the work of Gomez and Turner (1937), 
who showed that neither cestrogen will stimulate 
breast growth in hypophysectomized rats. In their 
case of gynzcomastia Entwistle and Hepp (1935) 
noted a preponderance of the clear chromophobe 
cells usually associated with pregnancy. Bergeret 
et al. (1937) also described changes in the pituitary 
like those of pregnancy in their case. 

2. Secondary Malignant Degeneration in the 
Breast.—Lacassagne (1938) succeeded in carrying 
the cestrogenic hyperplasia of the breasts in his 
male animal experiments on to the stage of frank 
carcinoma. In discussing their cases of stilbcestrol 
gynzcomastia in the human subject, Scarff and 
Smith (1942) mention the presence of dangerous 
epithelial hyperplasia in the ducts, but there was no 
actual malignancy. Our case would appear to be 
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the first in which a true gynzcomastia in the human 
subject due to hormonal influence has progresseq 
to the stage of malignant degeneration. 


SUMMARY 


A case of gynzecomastia due to secondary chorion. 
carcinoma is described. The most interesting 
feature of the case is the presence of early carcinoma 
in the hyperplastic breast. 
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THE ARNOLD-CHIARI MALFORMATION 
By G. H. STEELE 


SURGEON, ROYAL SURREY AND ST. LUKE’S HOSPITALS, GUILDFORD 


IT is common knowledge that hydrocephalus is 
frequently encountered in association with, or 
following operation for, meningocele and meningo- 
myelocele. What is not generally realized is that 
the malformation described originally by Arnold 
in 1894 and by Chiari a year later, which consists 
essentially of herniation of the hind-brain through 
the foramen magnum, is a common finding in these 
cases and that its recognition gives the clue to the 
correct line of treatment when the absence of associ- 
ated congenital deformities offers a reasonable 
prospect of useful survival. 

The development of thought with regard to 
these lesions is fascinating in the extreme. Morgagni 
(1769) advanced the thesis that the hydrocephalus, 
by reason of increased cerebrospinal pressure, was 
the primary cause of the meningeal bulge, but the 
frequent occurrence of meningocele without con- 
comitant hydrocephalus did not fit in with this 
conception. Solovtzoff (1901) and Gredig and 
Schwalbe (1907), who christened the condition with 
its present name, followed Arnold and Chiari in 
publishing further anatomical observations. The 
nature of the malformation was more fully illus- 
trated by the first British contribution to the subject, 
that of Russell and Donald (1935). They noted 


their findings in 10 post-mortem examinations and 
described a tongue of cerebellum and medulla, 
complete with choroid plexuses and enclosing an 
elongated fourth ventricle, protruding downwards 
through the foramen magnum and lying on the 
posterior surface of the spinal cord. The cervical 
nerve-roots pursued a course upwards instead of 
downwards to their foramina of exit, showing that 
the whole cord was displaced caudally; and 4 
variety of associated abnormalities was encountered, 
such as hypoplasia of the medulla, non-differentia- 
tion of the cerebellum into vermis and lateral lobes, 
and closure of the aqueduct of Sylvius and foramina 
of Magendie and Luschka. They showed by injec 
tions of Indian ink that the cerebello-medullary 
hernia might obstruct the subarachnoid circulation 
of cerebrospinal fluid or block the fourth ventricle in 
addition, producing a communicating or non 
communicating hydrocephalus accordingly ; Dandy 
and Blackfan (1934) had already shown that three- 
quarters of the cerebrospinal fluid is absorbed i 
the skull and only one-quarter in the spinal canal. 
Penfield and Coburn (1938) suggested that the plug 
was a traction-cone due to the fact that the spina 
cord became tethered in the region of the spina 
bifida and did not rise in the canal as the baby grew 
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and that the plugging effect was similar to that pro- 
duced by the pressure-cone caused by a rise in intra- 
cranial pressure, the only difference being that in the 
first case the ‘vis’ was ‘a fronte’ and in the second 
‘q tergo’. 

Ingraham and Scott (1945), in a masterly series 
of articles, have recounted their experiences in a 
group of 462 patients with spina bifida, 98 of whom 
had meningoceles and 279 meningomyeloceles, the 
differentiation depending on whether nerve elements 
were or were not visible in the sac and on the presence 
or absence of neurological changes—weakness, 
sensory impairment, or sphincter disturbances. 
They recorded their findings in 20 autopsies, all 
exhibiting the Arnold-Chiari malformation, and their 
conclusions were similar to those of Russell and 
Donald, but in- addition they described the co- 
existence of plastic meningeal exudate, microgyria 
(small ‘ wormy ’ cerebral gyri, more numerous than 
normal) and craniolacuna or Luckenschadel (diffuse 
rounded defects in the skull separated by bony 
ridges). The latter condition has been described 
by Vogt and Wyatt (1941) as frequently demonstrable 
radiologically in conjunction with meningomyelocele 
and meningocele, particularly the former. Micro- 
gyria and craniolacuna occurred in a high percentage 
of Ingraham and Scott’s cases, but this is not sur- 
prising considering that most of them had meningo- 
myeloceles. Jefferson (1942) operated on an adult 
patient with symptoms of high cervical tumour and 
discovered an Arnold-Chiari malformation ; he then 
had the spine X-rayed and found a sacral spina 
bifida. This probably accounts for the cases 
reported by Aring (1938) and McConnell and Parker 
(1938), where the Arnold-Chiari malformation alone 
was found, but no mention was made of excluding 
the coexistence of spina bifida occulta. 

The practical application of these considerations, 
which concerns primarily the general practitioner, 
the obstetrician, and the general surgeon, is the 
question, ‘‘ Is it worth while operating on a meningo- 
cele?”? There are probably no two opinions on 
the unwisdom of operating on a meningomyelocele, 
and the selection of cases is obviously limited to 
those unassociated with irremediable deformities or 
gross neurological changes (in a very young infant 
the latter boils down to whether it kicks its legs 
properly, its skin is relatively insensitive, and it has 
not yet developed a social conscience with regard to 
Its sphincters), and the absence of coexisting hydro- 
cephalus. It would appear reasonable to suppose 
that the cord is less likely to be tethered by a meningo- 
cele than by a meningomyelocele ; and of Ingraham 
and Scott’s 462 cases 60, or 13 per cent, are now 
considered normal and another 13 per cent are 
suffering from mild neurological disability. And 
if such a reasonable percentage of affected children 
will lead useful lives, and if of those who develop 
hydrocephalus a large proportion manifest the 
Amold-Chiari malformation which is amenable to 
surgery, more of these cases will be considered to be 
Worth operating on. 

The operative procedure is obvious—decom- 
Pression of the herniated hind-brain by removal of 
the posterior part of the bony canal in which it is 
Mcarcerated ; this is a very simple proceeding, and 
according to Jefferson can be performed at almost 
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any age. The operation is performed through a 
vertical midline incision; the lower part of the 
occipital bone, the posterior part of the foramen 
magnum, and the posterior arches of the cervical 
vertebre are removed to below the level of the lower 
edge of the medulla and the dura is widely opened. 
The muscles and skin are closed in layers in the 
usual fashion. 

When considering the age at which operation 
should be undertaken it must be borne in mind that 
some meningoceles are obviously in danger of 
immediate rupture of their thin covering membrane 


Fic. 421.—The Arnold-Chiari malformation. 


and will have to be operated on shortly after birth ; 
but if there is no urgency of this sort it would appear 
that the choice lies between operating on the meningo= 
cele as soon as is reasonable and hoping that hydro- 
cephalus will not develop, or performing decom- 
pression if, and as soon as, it does (by which time the 
brain may already have suffered irreparable damage), 
or doing a routine decompression soon after the cure 
of the meningocele on the grounds that a high 
percentage of cases are associated with the Arnold- 
Chiari malformation. Ingraham’s opinion is that 
the majority should be left till the age of 12 to 18 
months to permit better assessment of neurological 
disabilities and hydrocephalus, and that the decom- 
pression should be performed 10-14 days after 
the meningocele operation. 


The following case illustrates many of the above 
points. 

A female child was born with a meningocele, the 
covering of which was so thin as to be liable to immediate 
rupture. It moved its legs well, and the parents, who 
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were fully informed of the likelihood of associated 
abnormalities, were most anxious to have the child’s 
life preserved. The meningocele was therefore excised 
without anesthesia when the baby was 5 hours old ; 
no neural elements were observed in the wall of the sac, 
but the gap was so large that skin-flaps extending on to the 
buttocks and up over the shoulders had to be utilized 
to cover it. A cerebrospinal fistula appeared at the 
junction of the flaps, but dried up in a fortnight, when 
the child was discharged in perfect health. Four months 
later it began to show signs of hydrocephalus; the 
circumference of the head increased from 18? in. at the 
age of 7 months to 19? in. at 13 months and 20} in. at 
16 months, the corresponding average measurements in 
normal girl children being 17 in., 17? in., and 18 in, with 
a variation of half an inch either way (Tredgold, 1937). 
The child appeared listless and took no interest in its 
surroundings. It was then sent by its doctor to a 
neurological hospital whence it returned with an 
offer to cauterize its choroid plexuses ; this was refused. 
In the meantime I had been informed (Jefferson) of 
the existence of the Arnold-Chiari malformation ; 
I thereupon performed a cerebello-medullary decom- 
pression and found a perfect example of the condition 
(Fig. 421). The bone, being soft, was very easy to 
remove, and on opening the dura the herniated cerebellum 
and flattened medulla were seen to extend on the posterior 
surface of the cord as far downwards as the posterior arch 
of the third cervical vertebra, which was included in the 
decompression. No exudate or adhesions were seen 
in the subarachnoid space ; it was not, of course, possible 
to ascertain the condition of the cerebral gyri, but there 
was no radiological evidence of craniolacuna. Suture 
of the upper part of the wound in layers was difficult on 
account of the absence of layers and cerebrospinal fistula 
appeared here. The child became drowsy and irritable 
a week after operation and its condition gave rise to 
considerable anxiety, but the fistula closed spontaneously 
and the child was again discharged. 

The head measurements have reverted to a normal 
rate of increase, and the parents are delighted. They 
say that the child at 6 months after operation is much 
brighter and more interested in its surroundings and is 
beginning to talk, and clinical observation confirms this 
favourable impression. It will be some considerable 
time, however, before it is possible to assess the extent 
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of the cerebral recovery ; my only regret is that I was an axl 


not aware earlier of the existence of the syndrome, sy 
that the development of hydrocephalus could have been 
arrested or prevented before the brain became distended, 
The child has in addition a mild degree of congenity 
dislocation of one hip which hinders its attempts y 
walking, but which should respond readily to treatment, 
and slight impairment of circulation in the same leg, 
which is already improving spontaneously. 

Comment.—The advice given to many parent; 
in the past has been that in view of the gloomy 
outlook it would be advisable to give up and start 
another pregnancy, or if the meningocele has been 
operated upon the end-results have often been 
deplorable ; but with a judicious selection of cases 
there appears to be no reason for the continuation 
of an attitude of undue despondency. 


I am most indebted to Professor Jefferson for 
educating me in this particular aspect of neuro- 
surgery, and for his continued guidance in the 
management of the case. 
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THE TRANSFORMATION OF AN EMBRYONIC LIPOMA TO A 
COMMON LIPOMA 


By D. P. VAN MEURS 


ASSISTANT SURGEON COUNTY HOSPITAL, FARNBOROUGH 


ALTERATION of the histology of a tumour is usually 
either towards a more malignant form or of a degener- 
ative nature. The tumour described here adopted 
the opposite course, and finally an innocent tumour 
was removed with every hope of a permanent cure, 
when the earlier histology had suggested that the 
prognosis might be unfavourable. 

The case history and pathology are described, 
and there is a brief discussion on the site of origin 
of the tumour and the reasons for its transformation. 


CASE REPORT 


History.—The patient, F. C., female, was first seen 
as an out-patient on Feb. 19, 1943, when she was five 
months old. The history was of a swelling in the right 
axilla, which had been first noticed by an intelligent 


mother two days previously, slight swelling of the right 
arm, and prominence of the right pectoral veins. No 
pain seemed to be present, but the mother noticed that 
the baby seemed to use the right arm less than the left. 
Otherwise the baby was perfectly well. The baby was 
well developed and healthy. The right arm showed 
slight non-pitting oedema from the axilla to the wrist, 
and the pectoral veins were prominent. There was 4 
moderately tense, round swelling visible in the axilla, 
over which normal skin moved freely. There was n0 
translucency and only doubtful fluctuation in the tumour; 
and no swelling could be felt in the posterior triangle 0 
the neck. Radiography of the chest and axillary region 
revealed no abnormality, and the baby was admitted. to 
hospital next day without a definite diagnosis being 
made. 

FirsT OPERATION, Feb. 23 (patient aged five months). 
—Aspiration of the tumour produced no fluid. Throug 
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an axillary incision the tumour was dissected out with 
some difficulty. It was well encapsulated but extended 
pehind the axillary contents as far as the vertebral border 
of the scapula. The general appearance was that of a 
ipoma. It was lobulated, yellowish in colour, the 
centre of each lobule having a pinkish hue. 


Fic. 422.—Microscopical appearance of section of tumour 
removed at five months. Hematoxylin and eosin. (x 75.) 


Fic. 424.—Microscopical appearance of section of tumour 
removed at eleven months. H. and E. (x 75.) 


The patient was discharged from hospital in twelve 
days and then attended as an out-patient. Two months 
later a similar swelling was present in the posterior 
triangle of the neck and the patient was readmitted. 

SECOND OPERATION, April 28 (patient aged seven 
months).—The tumour was dissected out through an 
incision placed over it. It was encapsulated, except 
deeply, where it was probably adherent to the site of the 
previous operation. 

A further recurrence was noted in the same position 
four months later. 

THIRD OPERATION, Sept. 5 (patient aged eleven 
months)—The tumour was again removed through the 
posterior triangle of the neck. 

_Two months later a swelling was apparent in the 
axilla, and with bimanual examination it could also be 
felt in the posterior triangle. 

FOURTH OPERATION, Nov. 15 (patient aged thirteen 
months).—The tumour was removed through combined 
icisions in the axilla and the posterior triangle. 

No further recurrence was observed until seven 
months later, and it was decided to postpone further 
Operation until the patient was older. 

FIFTH OPERATION, Oct. 2, 1944 (patient aged twenty- 
five months).—The tumour was visible in both the axilla 
and posterior triangle. An incision was made above 
and parallel to the inner two-thirds of the clavicle, the 
medial end of the incision then turning downwards and 
outwards to the anterior fold of the axilla. The pectoral 
muscles and the clavicle were divided. The tumour lay 

d the main vessels and nerves, but sent prolongations 
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between the nerve-trunks. It was adherent to the 
scalene muscles and serratus magnus and to the long 
thoracic nerve, and was removed with some difficulty. 
No thrombosis was present in the main veins. 

The patient was discharged from hospital four weeks 
later with the clavicle apparently united, but with a 


Fic. 423.—Microscopical appearance of — of tumour 
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Fic. 425.—Microscopical appearance of section of tumour 
removed at thirteen months. H. and E. (x 75.) 


Fic. 426.—Microscopical appearance of section of tumour 
removed at twenty-five months. H. and E. (x 75.) 


paralysis of the long thoracic nerve. Six months later, after 
conservative methods had failed, she was readmitted 
for repair of the ununited clavicle. The tumour had not 
recurred up to eleven months after the last operation. 
After each operation the swelling of the arm diminished 
and the pectoral veins became less prominent, but these 
conditions recurred with the tumour. The patient’s 
health and development remained excellent, and repeated 
radiographs of the chest showed no abnormality. 
HISTOLOGICAL APPEARANCES (Prof. G. Payling Wright) 
(Figs. 422-426).—Paraffin embedded sections from 
specimens fixed in formol-saline were stained with 
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hzmatoxylin and eosin, with Van Gieson’s stain for con- 
nective tissue, and by Mayer’s muci-carmine method. 
Frozen sections, stained with Sudan III, were prepared 
to determine the amount and distribution of the fat. 

Materials taken from all five resected masses had 
fundamentally the same basic histological structure. 
They were all encapsulated with a thin layer of fibrous 
tissue, and were rather more extensively vascularized 
than an ordinary lipoma. Much the greater part of the 
masses, especially the earlier ones, was composed of a 
loose, irregularly arranged, network of fine spindle cells 
with elongated, rather deeply staining, nuclei. These 
cells tended to be more numerous and more densely 
packed immediately beneath the capsule and in the 
vicinity of the main connective-tissue septa. The spaces 
between the cells were filled with a finely reticular material 
which stained pinkish with the muci-carmine stain. The 
appearance generally was closely similar to that seen in a 
myxoma. There was little evidence of growth, and in 
an extensive search no mitotic figures were found. 

In the frozen sections, some of the characteristic cells 
were seen to be swollen in varying degrees and to contain 
fat: in some it was present in finely divided droplets, 
but in the majority of such cells it could be seen as a 
single large drop resembling that seen in a fully developed 
adipose tissue cell. Heavily fat-containing cells of this 
latter kind were often aggregated into small lobular masses, 
so that areas of a frankly lipomatous ‘nature were inter- 
spersed with others that more closely resembled a myxoma. 

The main difference observed in the material removed 
at the successive operations was the progressively in- 
creasing proportion of tissue of ordinary lipomatous 
appearance. In the earlier specimens, the myxomatous 
areas tended to preponderate, but in the last specimen, 
removed twenty months after the first one, the whole 
appearance was scarcely distinguishable from that of a 
common lipoma. 


DISCUSSION 


The recurrences after operation were doubtless 


in part due to incomplete removal. This was 
realized at the time, but I was unwilling to inflict 
an extensive operation on an infant or to face becom- 
ing involved in the important structures in a small 
axilla. Obviously something had to be done from 
time to time to relieve the pressure on the axillary 
vein, and the operations performed seemed to achieve 
this object. The gradual alteration in the histology 
of the tumour was thought to justify this decision, 
although the position was rather difficult after the first 
recurrence. The sections were then seen by several 
histologists and malignancy was not excluded. No 
reference could be found to the occurrence of lipo- 
sarcoma or embryonic lipoma in an infant, and the 
view was taken that the embryonic appearance was due 
to the age of the patient and the site of the tumour. 
Site of Origin.—Hatai (1902), Bonnot (1908), 
and Shattock (1909) each described adipose tissue in 
the axilla and root of the neck in which the fat cells 
could be differentiated from those found in ordinary 
adipose tissue. The fat in the cells tends to be in the 
form of fine droplets. There are also spindle-shaped 
cells resembling fibroblasts, lymphoid tissue, and the 
whole structure is fairly vascular. Even in a five- 
months-old foetus the surrounding adipose tissue is 
of the adult type, and this specialized structure can 
be differentiated from adipose tissue in adult life 
(Shattock). Hatai first suggested that this tissue 
represents the hibernating gland of animals, best 
developed in the hedgehog and dormouse. Whether 
this organ is different from the so-called dark adipose 
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tissue present in the prevertebral and inguin 
regions is uncertain, but there is a great histologic 
similarity. However, in all these situations adipo 
tissue of an embryonic type tends to persist, and jt 
is of interest that liposarcomata tend to occur jp 
the scapular and prevertebral regions. There is als 
a possible tendency for common lipomata to appex 
in those regions where normal deposits of fat occur in 
the animal world or as human racial peculiarities, The 
camel’s hump, the fatty tails of marsupials and certain 
breeds of sheep, the fat thighs of the ancient Egyptian 
women, and the fat buttocks of Bush-women, all 
have their counterparts in lipomatous tumours, 

It is probable that this tumour arose from the 
persistent embryonic adipose tissue in the inter. 
scapular gland. 

Histological Changes.—The endocrine contro 
over fatty deposits is evident in pituitary disease and 
cretinism. The occurrence of multiple lipomata, 
often symmetrical, suggests that lipoma formation 
may also be the result of failure or perversion of a 
general controlling influence, possible endocrine, 
The existence of mixed lipomata (myolipomata, 
fibrolipomata) and lipomata connected with spina 
bifida suggests that the controlling factor is a general 
one affecting the development of many types of 
connective tissue from a common embryonic cell. 

A generalized fatty deposit may be a reversible 
state, but a lipoma seems to be as autonomous as 
any other tumour. Admittedly, as Shattock pointed 
out, a few lipomata have been described which may 
have diminished in size during emaciation, but there 
is some doubt as to the authenticity of these cases, 
Tumours, even if malignant, may be affected by 
endocrine factors, as shown by the effect of cestrin on 
some neoplasms. However, once a neoplasm has 
formed, it rarely alters except to a more embryonic 
or malignant type, although it is possible that the 
histology and rate of growth are influenced by a 
general controlling factor. 

The tumour under discussion appears to have 
arisen from persistent embryonic tissue at a time of 
life when the transformation from connective tissue 
to fat is very active (Geschickter, 1934). The factors 
controlling cell growth at this stage of development 
must be very strong, and, although originally 
embryonic, the tumour seems to have remained in 
touch with these factors sufficiently to be altered into 
at least an obviously innocent tumour. 


SUMMARY 


1. Serial sections are shown of the transformation 
of an embryonic lipoma to an adult-celled lipoma. 

2. The site of origin of the tumour and the 
reasons for its transformation are briefly discussed. 


My thanks are due to Professor G. Payling Wright 
for the pathological report and for his helpful 
criticism of this article. I should also like to thank 
Mr. J. E. Andrews, of the Southern Group Labora- 
tory, for taking the microphotographs. 
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MASSIVE HAMORRHAGE FROM A PEPTIC ULCER IN A MECKEL’S 
DIVERTICULUM IN A FEMALE CHILD OF ELEVEN MONTHS 


By R. W. WILKINSON 


LATE HOUSE PHYSICIAN, CHILDREN’S DEPARTMENT, GENERAL INFIRMARY AT LEEDS 


Tais case is of interest as it is one of the few on 
record where a successful operation was performed 
on a child below the age of one year for the relief 
of hemorrhage from a peptic ulcer in a Meckel’s 
diverticulum. 


CASE REPORT 


History.—M. D., a female child aged 11 months, was 
first admitted to another hospital on May 28 with melezna 
of one day’s duration. The condition cleared up while 
in hospital, and the child was discharged. Bleeding 
recurred almost immediately, necessitating readmission 
on June 4. The stools varied in colour from dark brown 
to bright red, and the blood appeared to be intimately 
mixed with the feces. On June 7 the hemoglobin was 
36 per cent and two transfusions totalling 180 c.c. were 
given into the bone-marrow. The bleeding continued 
intermittently, and as the temperature ranged between 
99° and 102° F. a course of sulphasuxidine was begun on 
June 10. The hemorrhage now ceased. Microscopical 
examination of the feces on June 11 showed some mucus, 
but no blood, pus, or protozoa, and culture for organisms 
of the dysentery group was negative. On June 14 the 
bleeding time was 3 minutes, the clotting time 5 minutes, 
the platelet count 205,000, and the fragility and size of 
the red cells were normal. The child appeared to be 
losing ground, and as further bleeding occurred on June 
28 she was transferred to the Leeds General Infirmary 
under the care of Professor C. W. Vining. 

On ADMISSION.—The child was well nourished, but 
pale and irritable. Full clinical and radiological exam- 
inations were negative. One large melzna stool was 
passed shortly after examination was completed. A 
blood-count showed red cells 1,500,000, haemoglobin 
28 per cent. Following transfusion (one pint Group O 
blood) there was oozing of fresh blood from the rectum. 
During the night of July 5 the child experienced a massive 
intestinal hemorrhage of almost pure blood. On July 6 
she received a further pint of Group O Rh + blood, after 
which her hemoglobin rose to 78 per cent. 

On the same day, Professor P. J. Moir was asked to 
see the child, and a provisional diagnosis of ulcerated 
Meckel’s diverticulum or intestinal hemangioma was 
made, exploratory laparotomy being suggested. 

AT OPERATION.—Laparotomy was carried out on 
July 9. About 18 in. from the ileocecal valve on the 
antimesenteric border of the small intestine a small rubbery 
white nodule was found. The tumour was removed, 
together with a portion of the surrounding bowel. Except 
for a little vomiting on the second day, convalescence was 
uneventful. The child was discharged on July 21 and 
no further bleeding has been noticed. 

THE SPECIMEN.—For a report on the histology of 
the tumour, I am indebted to Dr. C. J. E. Wright, of the 
Pathological Department of the Infirmary: ‘ Naked eye 

€ specimen appeared to be a small elliptical portion of 
bowel wall with a white nodule measuring about 0-7 cm. 
diameter by 0-3 cm. in height projecting from the serosal 
surface. On section no evidence of tumour could be 
sen and the projection appeared to be a small Meckel’s 
Vverticulum., 

“ Histology (Fig. 427).—This is a Meckel’s diverti- 

um showing a relatively large area of gastric hetero- 
‘opia involving the wall of the Meckel together with 

€ surrounding intestinal wall almost as far as one of 


the edges in the long diameter of the specimen. The 
gastric type mucosa shows typical oxyntic cells and the 
adjacent intestinal epithelium what is virtually a Peyer’s 
patch. An ulcer is present in the diverticulum and 


FIG. 427.—Microphotograph showing ulcer and . 
gastric glands. (x 30.) . 


shows a small thrombosed vessel in the floor, quite 
possibly the source of the hemorrhage. Owing to the 
presence of the heterotopic gastric mucous membrane 
the ulcer may be regarded as of peptic type.” 


DISCUSSION 


Out of 30 diverticula examined by Schaetz 
(1925) 5 were found to contain gastric glands. 
Roughly the same incidence in heterotopia has been 
the finding of several other observers (Greenblatt, 
Pund, and Chaney, 1931; Curd, 1936). Brown 
and Pemberton (1936), however, discovered gastric 
mucosa in I3 cases out of §5 (24 per cent), Farr and 
Penke (1935) in 6 cases out of 13 (46 per cent), while 
Hudson and Koplik (1932) were able to demonstrate 
heterotopia in 67 per cent of a large series. If we 
regard the incidence as about 30 per cent, and the 
occurrence of Meckel’s diverticulum as 2 per cent, 
then the possibility of gastric epithelium is roughly 
I in every 170 persons. 

Deetz, in 1907, was the first to draw attention to 
the peptic nature of the ulceration, though cases had 
been reported by von Denecke (1902) and Hilgen- 
reiner (1903). Guibal (1924) expressed the belief 
that it is this type of diverticulum which ulcerates, 
causes hemorrhage, and occasionally perforates, with 
subsequent peritonitis. This is also borne out in 
the experience of Stulz and Worringer (1925), who 
state that the cause of the hemorrhage or perforation 
is to be found in the ulceration of the heteroplastic 
gastric mucosa. That this is not the whole story, 
however, is shown by the fact that bleeding associated 
with heterotopia, but without ulceration, may occur 
(Abrams, 1938). With regard to this, Taylor (1927) 
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says: ‘“‘A possible explanation is that an active 
acid secretion formed by the heterotopic glands may 
have devitalized the neighbouring intestinal epi- 
thelium and rendered it susceptible to an infection 
which would otherwise be easily overcome.” 

This condition is most frequent in children. 
Cobb (1936) found that 74 per cent of cases of peptic 
ulcer in a Meckel’s diverticulum were in children 
from I to I1§ years, while Matt and Timpone (1940) 
reviewing the literature, discovered that out of 76 
histologically proved cases, 42, or just over 56 per 
cent, occurred under the age of Io years, and 72, 
or roughly 94 per cent, were under the age of 30. 

The cardinal sign is profuse repeated intestinal 
hemorrhage. Pain is a very variable feature which 
may or may not be present. Should the ulcer 
perforate, there is superimposed the picture of an 
acute abdominal emergency. 

The youngest case I have been able to find where 
a successful operation was performed is that of 
Fevre, Patel, and Lepart (1930), where a diagnosis 
of intussusception was made in a child aged 5 
months who was bleeding from the rectum, and who 
had the signs of an acute abdomen: operation 
revealed a perforated Meckel’s diverticulum which, 
histologically, showed an ulcer at the junction of the 
ileal and gastric mucose. Reports of similar cases 
under I year include those of Bunne (1936), Mason 
and Graham (1932), Moore (1926), Mallory (1936), 
Weiner and Seley (1939), Montgomery (1932) 
Conrad (1941), and Tisdall (1928). 

The possibility of a diverticulum should be kept 
in mind in any case of profuse intestinal hemorrhage, 
especially if repeated. In intussusception the blood 
is mixed with mucus, a tumour can generally be felt, 
either abdominally or more rarely (and fatally) per 
rectum, and there are the characteristic screaming 
attacks with drawing up of the legs. Local condi- 
tions such as rectal polypi or ulcerative colitis can 
be excluded by endoscopy. Bacteriological examina- 
tion of the stools will show the presence of dysenteric 
organisms. Henoch’s purpura may be ruled out 
by the absence of purpuric spots, of severe colic 
which is usually a feature, and of swelling and pain 
in the joints. Purpura hemorrhagica shows a 
diminished platelet count. Hemophilia is to be 
considered in the male child: here the disease may 
be manifest in the first six months of life (Price, 1941), 
but the family history and the blood findings will 
help to establish the diagnosis. Hereditary telangi- 
ectasia is so rare that mention is made only in passing. 
Rectal bleeding in the first few days of life is usually 
due to hemorrhagic disease of the newborn or acute 
ulceration of the duodenum, but Moll’s case (1926), 
where bleeding occurred intermittently from the 
second day up to the fifth month, and where post 
mortem a huge diverticulum with two chronic ulcers 
at its junction with the ileum was found, does suggest 
that peptic ulcer in a Meckel’s diverticulum can also 
cause hemorrhage at this early age. The most 
difficult conditions to exclude are an intestinal polyp 
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or hemangioma, but in both cases abdominal section 
will be required. 

Treatment.—The treatment for the condition 
is removal of the diverticulum. Blood transfusion 
will be required in most cases as a pre-operative 
measure. Greenwald and Steiner (1931) give mor. 
tality figures of 7:6 per cent before perforation of the 
ulcer, and 58 per cent after perforation. 


SUMMARY 


A case of peptic ulcer in a Meckel’s diverticulum 
in a female child aged 11 months is reported. Com- 
plete recovery followed removal of the diverticulum, 


I should like to express my thanks to Professor 
C. W. Vining, Consulting Physician to the Chil- 
dren’s Department, for his encouragement jin 
writing this article; to Professor P. J. Moir, Pro- 
fessor of Surgery in the University of Leeds, for 
kind criticism and access to the operation notes; 
to Dr. L. Moss for notes on the child’s progress 
before admission ; and to the Sister and nurses of 
the Children’s Department for their aid in the post- 
operative period. 
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OF THE SKIN 


By I. FNORWICH 


SURGEON-SUPERINTENDENT, CORONATION HOSPITAL* 


AND D. A. MUSKAT 


RESIDENT SURGICAL OFFICER, CORONATION HOSPITAL 


AM@BIC granuloma of the skin, or ameebiasis cutis, 
an uncommon lesion due to infection with the 
Entameba histolytica, crops up periodically in 
the literature both on account of its rarity and the 
interesting pathological and clinical picture it presents. 

E. histolytica may, under certain conditions, in- 
yade the skin and cause extensive ulcerative granulo- 
matous lesions, but blood-stream invasion has 
never been reported. The lesions practically always 
arise by direct continuity from some other focus of 
the disease, e.g., drainage tract from the liver, the 
site of aspiration of the liver, around a colostomy 
wound, or from the rectum. 

Although primary infection of the skin, according 
to Craig (1944), is reported rarely, a number of 
authors report ulcerative skin lesions around the 
anus. Crawford (1933) reports a case following an 
amebic abscess of the perineum, the secondary 
lesion involving both buttocks. Engman and 
Meleney (1931) give an excellent description of the 
pathology of the skin lesions caused by the E. 
histolytica. According to these authors, it is charac- 
terized by a rapidly spreading ulcerative process, 
which, owing to the rapidity of its spread, has an 
irregular border and overhanging edge, from under 
which pus can be expressed, and a floor which is 
lined with indolent granulation tissue. The ulcer 
is painful and extremely tender. 

Tixier and others (1927), under the name ‘ poro- 
dermie amibienne ’, describe lesions of the peri-anal 
region. In their case (chronic dysentery of six 
years’ duration) entamocebe were found in the pus. 
Ngai and Frazier (1933) give a very complete review 
and describe 3 cases. L. F. Hamburger (1925) 
reported a case with a tumour in the right lumbar 
region, discharging liver pus. Sections of tissue 
fom the edge of the ulcer showed, on suitable 
staining, the presence of amcebe. F. L. and H. E. 
Meleney (1935) describe a very interesting case of a 

hinese patient who, a month before admission, 
noticed a small, hard, tender lump to the right of 
the anus. This increased in size for three weeks, 
the patient being unable to sit down. Ten days 
Prior to admission the lump burst, discharging foul 
pus. The patient was a severe diabetic, and on 
admission had a large, foul-smelling ulceration, 
extending from the upper margin of the sacrum to 
the upper third of the thigh and to the perineum. 
The line of demarcation was relatively smooth and 
sharply outlined. Four days after admission the 
ulcerative area was excised. Emetine hydrochloride 
Was given as soon as the diagnosis was made, the 
diabetes being controlled at the same time. On 
the twenty-first day a Reverdin graft was applied, 


the patient subsequently being discharged, fully 
Tecovered, 








*A branch of the Johannesburg General Hospital, 


South Africa. 


Manson-Bahr (1938) describes a case of ulcera- 
tion of the abdominal wall secondary to colostomy 
for supposed carcinoma of the rectum. E. histolytica, 
however, was found in sections of the ulcer, the 
condition clearing up on emetin therapy. W. B. 
Gabriel (1945) reports a case, very similar to that of 
the Meleneys, of extensive amecebic ulceration of the 
abdominal wall and buttocks. The primary lesion 
appeared to be a perirectal abscess. Treatment by 
emetine cleared up the infection. Thiersch grafts 
were subsequently applied, with complete healing. 
Manson-Bahr (1943) is of the opinion that amoebiasis 
cutis occurs chiefly as an unsuspected secondary 
infection of papillomata, usually of the anal region. 
More recently McConaghey (1945) states that only 
19 cases of proved ameebiasis of the skin, perineum, 
and buttocks have been reported in the literature. 
Of these, the majority occurred in China. He 
describes a case of an Anglo-Burmese lady, who, 
after having blood and mucus in the stools, developed 
a blind peri-anal ‘ boil’. On admission she had a 
large fungating mass, the size of a walnut, around 
the anus. The serous exudate showed abundant 
trophic amcebe. Here again, the condition cleared 
up completely with six doses of emetine. 

In South Africa amecebic infection is of common 
occurrence, particularly in Natal, where the infection 
amongst the non-European community is quite high. 
On the Witwatersrand there is also quite an appreci- 
able incidence, which Osburn (1943) attributes to 
two factors: (1) Exposure from the presence of 
natives from Natal and Nyasaland ; and (2) Visiting 
of these territories by residents of the Witwaters- 
rand. 

From the above brief review it appears that 
amoebic infection of the skin of the buttocks is most 
unusual, and as such, any case presenting these 
features is worth recording. 

The following case is therefore of considerable 
interest in that the pathological features of amcebic 
granuloma of the skin of the buttock are well 
demonstrated. 


~ CASE REPORT 


History.—I. v. St., a young adult male Griqua 
(coloured), aged 28 years, a painter by trade, was admitted 
on March 20, 1945, to the surgical wards of the Corona- 
tion Hospital, with the diagnosis carbuncle (?), sarcoma 
of the buttock (?). The following history was elicited : 
For the last year he had not been quite well, suffering 
from frequent attacks of colicky, lower abdominal pain, 
usually associated with diarrhoeal stools. In the intervals, 
however, he was quite well, although he lost some weight 
during this period. There was no vomiting, no inter- 
mittent fever, malaise, headaches, or similar evidences 
of toxic disturbances. He occasionally noted some blood 
in the stools, but no mucus. Appetite during this 
period was good and there had been no general health 
disturbance. He had a slight cough for the last few years, 
accompanied by some sputum, but no hemoptysis. 
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Fic. 430.—Photograph of the ulcer before treatment. Fic. 431.—Showing ~ deep excavating nature of the 
ulceration. 








FIG. 432.—The colostomy. Fic. 433-—After intraperitoneal closure of the colostomy. 


AM@BIC GRANULOMA OF THE 


The present complaint started one month ago as a 
small ‘‘ pimple’ on the left buttock. This increased 
in size and became painful, the pain being of a throbbing 
nature. He was given an ointment by a doctor and 


shortly afterwards the swelling “ burst”, discharging 
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wall of which amcebe were found (South African Institute 
of Medical Research) (Figs. 428, 429). Examination of a 
stool on March 29 revealed the presence of ova of Ascaris 
lumbricoides and flagellate forms of Trichomonas hominis. 
pus, mucus, and red cells, but no amcebe. 


FIGS. 434, 435.— Showing complete healing. 


pus. The resulting ulcer apparently has been increasing 
in size rapidly and the patient was losing weight markedly 
by the time he was admitted to this hospital. 

On EXAMINATION.—His temperature was 99-4° F., 
pulse 104, respirations 22. There was evidence of 
dehydration and loss of weight. Local examination 
revealed a large ulcer of the left buttock, extending 
obliquely across the sacrum to the opposite buttock, 
about 5 in. in length and 2 in. wide. The edge was 
raised, but not undermined, sloping into the floor of the 
ulcer, which was covered with dirty, sloughing granula- 
tion tissue. The surrounding tissues, for about 14 in., 
were swollen and indurated. The nearest point to the 
anus was about 2 in. The ulcer and surrounding tissues 
were extremely painful and tender to the touch. The 
regional lymphatic glands (left inguinal) were moderately 
enlarged and tender. 

_ Examination revealed a few rales at the base of the 
right lung. Heart, abdomen, C.N.S. were normal. The 
blood-pressure was 120/80. 

Genito-urinary history and examination were negative. 

Laboratory Examinations (March 22).—Complete 
blood-count: R.B.C.’s 4,870,000, C.I. 1-01, Hb 98 per 
cent. Leucocytes 15,300; polymorphonuclears 74:5 
per cent, large mononuclears 1-0 per cent, lymphocytes 
225 per cent, eosinophils 1-5 per cent, basophils o per 
cent, metamyelocytes 0-5 per cent. The.red cells showed 
slight anisocytosis, but otherwise no significant changes. 

€ polymorphonuclears showed a slight shift to the 
left and evidence of early toxic granulation. W.R. 
was negative. 

TREATMENT.—When seen in the ward the condition 
looked so like a breaking down carbuncle, that treatment 
for this condition was instituted—urea dressings and 
short-wave therapy. The condition did not respond, 
but the ulcer rapidly increased in size. Thin muco- 
purulent faeces were constantly escaping per anum and 
contaminating the ulcer area. 

On March 26 sigmoidoscopy was performed, revealing 
a large, necrotic ulcerating area covering the posterior 
tectal wall. The colon could not be examined. A 
wedge was resected out of the wall of the ulcer. Section 
of this specimen showed the presence of an ulcer, in the 
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On account of the sloughing condition of the rectum 
and the contamination of the ulcer, a left inguinal colos- 
tomy was done on April 3 in order to divert the contents 
of the colon. Treatment with emetine hydrochloride 
was commenced—3 gr. b.d. for twelve days. There 
was an almost immediate and miraculous response. 
Concomitantly chiniofon instillations (2} per cent) in 
both proximal and distal loops of the colostomy were 
given, as well as local chiniofon dressings. 

The temperature returned to normal, appetite and 
sleep improved, and there was immediate evidence of 
healing and retrogression of the ulcer. On May 21, 
six weeks after commencing emetine therapy, a full- 
thickness graft was applied to the now cleanly granulating 
area. A second course of emetine was started on May 
23. A portion of the graft unfortunately sloughed, but 
sufficient took to ensure healing of the ulcer. On 
July 25 the colostomy was closed, using the intraperitoneal 
method, followed by another course of emetine for ten 
days, plus a course of emetine bismuth iodide. The 
patient was discharged on Sept. 8 healed except for a 
slight discharge from the colostomy wound, which healed 
completely subsequently. When seen again in the 
out-patient department the patient was quite well, had 
put on weight, and generally had recovered from his 
malady. 


COMMENT 


Under certain conditions, E. histolytica may 
invade the skin and subcutaneous tissues of the 
buttocks and peri-anal regions, causing acute, 
rapidly spreading ulceration with marked constitu- 
tional disturbance. Spread is probably by continu- 
ity from infection of the rectum, or via the lymph- 
atics, rarely by the blood-stream. The local lesion 
is slightly raised, with steep, at times undermined 
edges, surrounded by an area of induration showing 
all the characteristic signs of inflammation. The 
floor of the ulcer is covered with sloughing granu- 
lation tissue, the whole entity being extremely 


painful and tender. Any condition around the anus 
20 
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conforming to this pattern should warn the medical 
attendant of a possible ameebic infection of the 
lower bowel—examination of the stools and a 
biopsy are mecessary for final diagnosis. The 
response to emetine is miraculous, and this can be 
used as an effective therapeutic test. 


SUMMARY 


1. A brief review of the literature on amecebiasis 
cutis is given. 


2. An interesting case of amcebic granuloma of 


the buttocks is discussed. 

3. In acute ulcerative peri-anal conditions not 
responding to usual chemotherapeutic methods, a 
therapeutic test of emetine hydrochloride is justifi- 
able. Stool examinations and biopsy for E. histo- 
lytica should be done. 


The authors wish to thank Dr. F. K. Mills, 
Superintendent of the Johannesburg General Hospi- 
tal, for permission to publish the case; and Dr. 
Simpson and Mr. Brandt, the former for making 
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available a microscopical section, and the latter fo; 
the microphotographs, both of the South African 
Institute of Medical Research; also Dr. G. §. 
Chenik for kindly taking the photographs. 
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TOOTH PLATE IMPACTED IN GULLET FOR FIFTEEN 


YEARS 


REMOVAL BY TRANSTHORACIC CGSOPHAGOTOMY 
By G. GREY TURNER 


CASE REPORT 


History.—The patient, E. C., aged 52, a married 
woman, was admitted to Hammersmith Hospital in 
November, 1945, with the story that she had swallowed 
a denture fifteen years previously. Her memory of the 
occasion was very vivid and she could confirm the date 
as Jan. 3, 1931, for it was the same day as a serious 
accident to her brother-in-law whose leg had to be 
amputated in consequence. An experience of seven 
years as surgical registrar in the Newcastle-upon-Tyne 
Infirmary taught me how easy it is for a patient to be 
wrong about matters of history, even to the extent of a 
year or two, so great care has been taken to verify the date 
in this case, and I am indebted to the patient and to her 
medical attendant for assistance on this point and with 
regard to other items of the history. 

When the misadventure occurred the patient was at 
midday dinner, which consisted of roast chine of pork, 
onion stuffing, and roast potatoes, which she very much 
enjoyed. During the meal the patient suddenly noticed 
that her tooth plate had disappeared and exclaimed : 
“Oh, I have swallowed my teeth”. The denture was 
an upper one with two front teeth ; she knew that it was 
defective and ought to have been repaired, but at the 
time she was unable to afford to have this done. As she 
had no pain or inconvenience the patient finished her 
meal and then completed the weekly washing, afterwards 
cleaning up the wash-house before she sat down to rest. 
The doctor was sent for and made an examination of 
the mouth, but without using instruments; he also 
felt the neck and told the patient that the teeth were not 
in the throat. At that time there was no X-ray or 
cesophagoscopic investigation. She was assured that the 
teeth would probably pass and, in the hope of aiding 
matters, was put on a diet of dried bread with very little 
to drink. This diet was continued for about a week, 
when she had a very hard and difficult evacuation and 
was told that the teeth had probably come away, though 
no special examination of the stool was made. There- 
after she remained quite well and symptom-free for 


about three months, when she first noticed a pain up the 
right side of the neck reaching as far as the ear. Again 
the doctor was consulted, but assured her that the teeth 
had dissolved and that the pain was probably nervous. 
After this reassurance the patient felt quite well for 
ten years, when she gradually began to experience a 
little difficulty in swallowing. At first this was only 
associated with solid foods, but it became slowly and 
steadily worse, and especially so during the past year. 
For the last two years the patient had only been 
able to take soft food and had to be very careful in 
swallowing. She also had pain on the right side, said to 
be due to pleurisy and was in bed about three weeks 
and had cough but never brought up blood. During the 
summer of 1944 she had various symptoms of discomfort 
in the chest and upper abdomen attributed to the meno- 
pause. There was pain in the epigastrium and sickness. 
About Jan. 2, 1945, the patient was taken very ill with 
pain across the lower chest and in the upper abdomen, 
but this was not obviously connected with swallowing. 
A surgeon who was called in was not satisfied with the 
diagnosis of gall-stones which had been made. When 
doubt was expressed about the diagnosis the patient 
volunteered the information that she had _ previously 
swallowed her tooth plate and asked if her doctors 
thought this might have anything to do with her trouble. 
Because of this disclosure a radiograph was taken, which 
showed a dark shadow in the thoracic oesophagus which 
might have been a foreign body, but a throat specialist 
declared that all was in order. In spite of this finding 
the patient went into hospital for an abdominal operation 
early in June, 1945. The gall-bladder was found to 
contain small stones and was removed. The patient 
made a good recovery and returned home, but after 4 
week or two had worse trouble with swallowing than 
ever before. Both liquids and solids seemed to stick just 
behind the middle of the breast bone and produced great 
pain. The pain on swallowing was also very bad and 
the patient could only get relief by bringing up whatever 
she had attempted to swallow. The regurgitated materia 
was unaltered food. In the mornings before taking foo 
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she brought up quantities of mucus. The doctor pre- 
scribed medicine which sometimes eased the patient, 
but not always. The retrosternal pain, sickness, and 
malaise persisted. In retrospect the patient realized 
that during the last three years she had lost ground, and 
about 2 st. in weight, and often had to ask assistance 
with her household duties. Her new medical attendant, 
Dr. J. R. Baker, of Winterton, in Lincolnshire, the 
doctor whom she originally consulted having died, began 
to wonder if the teeth really were still impacted in the 
esophagus and if they might be the cause of her pain. 
As a result of talking over the matter with the author, it 
was decided that the patient should come to Hammer- 
smith Hospital for investigation, and she was admitted 
there under my care. 

On ADMISSION.—She was a slightly built woman 
about 5 ft. in height, of calm demeanour, and apparently 
in reasonably good health. While not obviously robust, 
she was of the wiry type and throughout proved herself 





Fic. 436.—Radiograph showing what was taken to be a 
fixation wire on the tooth plate. It was situated opposite the 
body of the 9th dorsal vertebra. 


most co-operative and helpful. Her only complaint was 
of difficulty in swallowing, with some pain and soreness 
on the right side of the neck extending from the clavicle 
to behind the ear. She was also somewhat concerned 
that she felt rather weakly and continued to lose weight. 
Pulse and temperature were normal and a full ordinary 
examination did not elicit any abnormal physical sign. 

_ Aplain X-ray examination made the day after admis- 
sion showed a linear opacity lying obliquely in the posi- 
tion of the cesophagus at the level of the 9th thoracic 
vertebra (Fig. 436). The opacity was about 3 in. long, 
about the thickness of a piece of dental wire, and slightly 
curved. In fact, it had just the appearance of a fixation 
wire on a dental plate, but neither teeth nor plate were 
seen. Dr. Duncan White tells me that on re-examination 
he thought he could discern the shadow of two teeth, but 
there was certainly no delineation of a tooth plate which 
could be detected by an ordinary observer. The adminis- 
tration of an opaque medium confirmed the relationship 
of the foreign body to the cesophagus and at the site the 

lus of medium was distorted. Thus the appearances 

Were compatible with a tooth plate with a fixation wire 
Impacted in the cesophagus. At this time the patient 
Was able to take soft food apparently without difficulty, 
but she was very careful during the act of swallowing. 
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On Dec. 3, Mr. Ivor Griffiths made an cesophago- 
scopic examination, using intravenous anesthesia. The 
upper part of the gullet was normal, but at the position 
indicated by the X-ray shadow there was a slight constric- 
tion (as was said, but not recorded, ‘‘ the appearances 
were those of stenosis, but with a wide mouth ’”’). Just 
beyond was a mass of granulations which bled very 
freely on the slightest touch. Amidst this granulating 
area the sharp edge of a vulcanite tooth plate could just 
be seen, though it was almost at once obscured by bleeding. 
The actual teeth were not visible. With a suitable 
forceps. the edge of the plate was grasped, but it was 
firmly fixed at the site of impaction, for it could not be 
drawn upwards or pushed down, though it could be very 
slightly moved. It could not have been dislodged, at 
least upwards, without using great and unwarranted 
force. It seemed certain that the foreign body was 
lying in an ulcerated area and that the cesophageal wall 
was softened and friable and might readily be torn or 
perforated by some unguarded movement of the hard 
substance. The question of breaking the plate and 
removing it in fragments was considered, but the least 
manipulation brought on free bleeding and with vivid 
pictures in mind of several examples of injury to the 
aorta by foreign bodies it was concluded that any such 
attempt would be most unwise. The patient was just a 
little upset by this very careful and restrained examination. 
She felt slightly cold, had slight pyrexia, and experienced 
more tenderness on swallowing for a day or two. A 
further radiograph made three days afterwards showed 
the wire a little lower than before and so altered in 
contour as to suggest that the tooth plate had been 
slightly rotated. ‘There was a more marked degree of 
obstruction to the passage of a swallowed opaque medium. 
Meanwhile, I had been giving thought to the proper 
management of the case and had decided to carry out 
cesophagotomy, using a left-sided transthoracic approach. 
The consideration which led me to this conclusion are 
set out in the Commentary. Care was taken to prepare 
the patient. Her general condition was daily improving 
as the result of hospital routine and feeding, so that from 
the nutritional point of view it did not seem necessary to 
carry out preliminary gastrostomy. A course of sulphan- 
ilamide and 100,000 units of penicillin were administered. 

AT OPERATION.—The operation was carried out on 
Dec. 11. The intratracheal method of anesthesia with 
gas, oxygen, and ether was carried out by Dr. Woodfield- 
Davies, and as usual was most satisfactory. The incision 
was made in the seventh interspace, extending from the 
edge of the sternum right back to the edge of the erector 
spine. The exposure after rib-spreading was satis- 
factory and it was not necessary to divide ribs. The 
general pleural cavity was normal looking and entirely 
free from adhesions. The descending aorta seemed to 
be longer and much more prominent than usual and 
completely obscured the cesophagus, and the sulcus on 
its inner side between this vessel and the cesophagus was 
so deep as to be very striking. As a first step, the in- 
ferior pulmonary ligament was divided. The cesophagus 
was then easily exposed and palpated and the foreign 
body located just a little below the lung root. The 
pleura overlying this part of the oesophagus was slightly 
reddened and a little thickened ; it was incised vertically 
from just above the diaphragm to a point about an inch 
below the site of impaction of the plate. It was some- 
what thickened at the upper end of this incision and the 
cellular tissue between it and the cesophagus was firmer 
in texture than normal, and seemed to bind the tissues 
together. At no point was the csophagus adherent 
to the aorta and separation of the oesophagus from its 
surroundings was easy. At the site of impaction the 
cesophagus felt hard and simulated a malignant new 
growth, though just below this area it was actually a little 
dilated with a rather softer wall than normal. The 
cesophagus was bluntly mobilized by the finger and 
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elevated from its bed with the help of a ring forceps. 
The cellular tissue was protected by gauze wrung out of 
flavine solution and the cesophagus opened between 
guide sutures introduced into its wall just below the 
level of the impacted foreign body. The incision was 
about 14 in. long and planned so that its upper extremity 
was situated 4 in. below where the foreign body lay. I 
was afraid that if carried higher it would extend into an 
ulcerated area surrounding the tooth plate and that this 
part might not heal satisfactorily. Except for some 
thickening from cedema, the cesophageal wall was appar- 
ently normal, and on opening its lumen there was only 
a little mucus, easily wiped away. 

The finger, passed up the cesophagus, disclosed a 
slight narrowing just below the ulcerated area in which 
the plate was lying, but the edge of the latter could 
readily be felt as the tip of the finger easily went through 
the narrowed area. With a pair of angulated necrosis 
forceps the plate was grasped, and though it could not 





FIG. 437.—The tooth plate after removal. 


(x 3.) 


immediately be drawn down, it was slightly rotated and 
then easily manipulated free and removed. There was 
no bleeding and no free escape of purulent discharge 
and, in fact, nothing but what could be readily mopped 
away without soiling the parts. 

It had originally been intended to suture the incision 
in the cesophagus in the transverse direction after the 
principle of pyloroplasty and a suture was placed through 
the upper and lower angles of the incision as a first step 
in this stage, but the ends of the incision did not approxi- 
mate readily and, in fact, the upper one could not be 
drawn down at all. The suture was therefore removed 
and the incision carefully closed vertically. The mucous 
membrane, which seemed unusually voluminous, retracted 
quite considerably, but four interrupted sutures, passed 
from within the lumen, brought its edges together. The 
muscular wall, which was twice as thick as usual, was 
then carefully approximated by half a dozen lightly tied 
sutures, i.e., lightly tied in order not to cut through the 
softened and oedematous muscle. About six other 
sutures were used to bring together loose tissue over the 
site of the incision but the cellular tissue was scanty, 
probably due to the peri-cesophagitis. When completed 
the closure appeared to be entirely satisfactory. The 
end of the last stitch was left uncut and a drainage tube 
3 in. in diameter, and without side holes, was threaded 
along it until it reached the lower end of the cesophageal 
incision. The idea was to provide a direct track to the 
surface in the event of leakage. A powder of sulphanil- 
amide and flavine was scattered around about the area. 

It had been intended to draw the postericr pleura 
over the sutured cesophagus, but that structure proved to 
be friable and, what is more, was rather fixed and would 
not come readily together, so perforce had to be left open. 
The chest was carefully closed. The tube was brought 
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out at the extreme anterior end of the parietal incision, 
which it was judged would be the most dependent spot 
with the patient in the sitting posture. At the end of the 
operation it was observed that there was no sucking of 
air either through the tube or by its side. Penicillin, 
10,000 units, was instilled along the tube. There were 
no unusual features during the operation and the patient 
tolerated the intervention without causing the slightest 
anxiety. 

PROGRESS.—The after-progress was entirely unevent- 
ful, it was almost afebrile, and the pulse, which was 
never quicker than 105, was normal by the end of the 
week. 

On the day following operation 100,000 units of penicillin 
was given by the intramuscular route and sips of a penicillin 
solution were given. Nothing else was allowed by the 
mouth for four days; during this time she had fluids 
both intravenously and per rectum. Thereafter mouth 
feeding was gradually advanced and by the end of a week 
she took a sufficiency of semi-solid food and by the end 
of the second week ordinary careful diet, and thereafter 





FIG. 438.—Radiograph of plate after removal. It shows 


the buried wire. 


the full diet of the hospital. There was never any dis- 
charge from the tube and no moisture ; it was removed 
on the eighth day. The incision in the parietes healed 
per primam. 

On the first day of January, 1946, i.e., just three weeks 
after operation, X-ray examination showed some slight 
dilatation of the distal portion of cesophagus, but there 
was no sign of obstruction. By that time the patient was 
swallowing normally, feeling in every way quite well, 
and was gaining weight. She left the hospital exactly 
22 days after operation and travelled to her home, a 
distance of 129 miles, by car. Since then she has steadily 
improved and considers that her health is quite restored 
to normal. 

In April she was reported as very well and had gained 
174 lb. since operation. She was doing her own house- 
work and eating with relish things she had not touched 
for years. In November the patient reported that she 
was perfectly well in every way. 

The plate was of the shape and size shown in Fig. 437. 
Its length was 12 in., width 1} in., and greatest depth { in. 
(The average transverse diameter of the cesophagus at 
the site of impaction is usually regarded as 1} in.) Except 
that it was completely blackened, it was apparently 
unchanged as the result of its long sojourn in the so- 
phagus. The wire, seen in the films taken zm vivo, 1s 
embedded in the material of which the plate is made. 
It weighed 36 gr. and appeared to be of the ordinary 
vulcanite composition, but no analysis has been made. 
As the plate may be said not to have shown in the body 
it was X-rayed, with the result shown in Fig. 438. 


COMMENTARY 


In this case I felt it wise to approach the problem 
from the point of view of pathology and assumed 
that most likely the tooth plate had caused 
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extensive pressure necrosis in the cesophagus and 
was lying in an ulcerated area which might even 
be involving the adjoining aorta. In such circum- 
stances it seemed unlikely that the plate could be 
safely removed endoscopically because of the way in 
which it was probably embedded, and in consequence 
there would be considerable risk in that form of 
removal which might result in serious trauma pre- 
cipitating disaster. My first view was, therefore, 
that the foreign body should be approached by a 
direct incision into the oesophagus under the un- 
impeded guidance of the eye, using the transthoracic 
route. 

Because I assumed that there would be a very 
considerable degree of sepsis about the tooth plate, 
with risk of infection of the cellular tissue and the 
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equally striking, rendering the route most uninviting 
(Fig. 439). At the same time it must be recognized 
that the subject was one of those very rigid formalin- 
prepared bodies where all the structures are much 
hardened and to add to the trouble the left lung was 
almost solid. In life I am sure the difficulties would 
be somewhat less than we encountered, though 
there is no way that I can imagine of overcoming 
the obscurity produced by the aorta and the great 
depth of the cesophagus from the surface. I there- 
fore reverted to the idea of a transthoracic approach, 
which had the great advantage of familiarity as well 
as accessibility. 

Before finally deciding to deal with the problem 
by this route it was considered that despite the long 
period of impaction and the probable ulceration we 
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Fic. 439.—Transverse section of the thorax through the 9th dorsal vertebra, showing the depth of the cesophagus 


from the posterior surface. 


Pleura, I next had in mind the approach to the 
esophagus by the posterior mediastinal route. 
There was also the fear that during removal the 
esophageal wall might be torn and would not heal 
satisfactorily, and that a fistula would be a probable 
sequel. For these reasons I assumed that drainage 
had better be directly posterior rather than across 
the pleural cavity. Working on the cadaver, I 
again tried out the posterior mediastinal approach 
ftom the left side. This emphasized the difficulties 
of this route due to the depth of the cesophagus, 
Which was about 4 in. from posterior skin surface, 
and also the way that the cesophagus was obscured 
by the great prominence of the aorta. 

On another occasion I got my assistant, Mr. 

' M. Douglas, to try out a similar approach from 
the nght side on the same cadaver. Although the 
Prominence of the aorta was no longer a barrier, 
the depth of the cesophagus from the surface was 


(From Symington’s ‘‘ Atlas of Topographical Anatomy ”’.) 


ought to look at the foreign body endoscopically to 
determine if the plate could perhaps be extracted 
that way—if not unexpectedly easily, at least without 
undue difficulty and trauma. This plan was espe- 
cially considered because on the X-ray films only 
the gold band could be seen, the tooth plate itself 
not casting any shadow, and I thought it possible 
that part of the plate had broken away, thus rendering 
its removal easier. As the record shows, the plate 
was firmly impacted and it was not considered safe 
to try to remove it by withdrawal upwards. It 
might have been assumed that the plate could have 
been drawn downwards if the stomach had been 
opened and forceps introduced into the cesophagus 
from below, but this is a blind method by which any 
untoward complication like perforation or hemor- 
rhage could not be properly dealt with. Of course, 
it must be remembered that the cesophagoscope 
can be used through a gastrotomy. 


20A 








294 THE BRITISH 
Though these considerations supported the 
decision to carry out thoracotomy, the question of 
the side to be employed arose. For operation for 
neoplasms of the cesophagus situated at about the 
site of impaction of the plate, the approach from the 
right side is much the better, as was urged by my 
old pupil, the late Laurence O’Shaughnessy (1934) and 
further emphasized by the experience of my senior 
assistant, R. H. Franklin (1942). But, confronted with 
the problem of a foreign body which had been so 


long impacted, there was the haunting fear of 


involvement of the aorta, and it was felt that any 
complication thus arising could be so much better 
dealt with under the guidance of the eye from the 
left-sided approach. 

The question of preliminary gastrostomy had to 
be reviewed, but I did not think of adopting this 
measure in the case under consideration because the 
patient was at least able to swallow liquids and semi- 
solid food without much difficulty and was conse- 
quently in reasonably good condition. But it would 
have been quite a sound plan to make a gastrostomy 
had it been necessary to improve the nutrition, and, 
at the same time, it would have sufficed to solve the 
feeding difficulties and anxieties after operation 
and it would also lessen the infective factor by 
diversion of septic particles from the site. It would 
have the further value that the incised and sutured 
area of the cesophagus would be protected from 
strain during healing. Though it would not have 
been wrong to make a preliminary gastrostomy 
even without such indications, I had sufficient 
confidence in the healing properties of the cesophageal 
wall to feel that it could be dispensed with. Of 
course, gastrostomy could very readily have been 
carried out as a last step in the operation of removal 
if called for by unexpected circumstances, such as 
the unusual friability of the cesophageal wall or 
uncertainty as to the efficiency of the suture line. 

When considering the possible difficulties of the 
actual operation against which I felt one ought to be 
forearmed, the most serious concerned the relation- 
ship of the foreign body to the aorta. From clinical 
experience and a knowledge of pathological material 
and of the literature (Grey Turner, 1946), I knew 
only too well that there is a remarkable tendency 
for sharp objects to erode towards or into the 
aorta, and it occurred to me that during the 
process of removal that vessel might be damaged, 
possibly the last stages of an impending perfora- 
tion being made actual. Should this occur I 
thought the safest plan would be rapidly to separate 
the aorta from the cesophagus and then endeavour 
to close any hole in that artery by direct suture. 
I have some little experience of this matter in 
cases where perforation of the aorta has occurred 
during an attempt at cesophagectomy. In such 
circumstances I have been able to arrest hemor- 
rhage successfully by drawing the edges of a small 
aperture together, using a sharp-pointed cleft-palate 
needle with fine catgut, such sutures of apposition 
being reinforced by an additional stitch or two in 
the adventitia. Any persisting oozing from the site 
might be controlled by the application of fibrin foam, 
although this material was not available on the occa- 
sions in which I had to suture the aorta. Recently 
surgeons have been fortified by the experience of 
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Professor Crafoord (1945), of Stockholm, who has 
taught us that the descending thoracic aorta can be 
compressed for as long as 20 to 25 minutes so that 
repair of that vessel may be more effectively carrieq 
out. With a ragged tear or friable tissue it might 
even be wise to excise a small section of part of the 
wall of the aorta in order to get clean fresh edges 
for suturing. 

Another possible difficulty that occurred to me 
was laceration of the oesophageal wall occurring in 
the neighbourhood of the foreign body or friability 
at the suture line. I have actually seen the ceso- 
phagus torn completely across at the site of an 
ulcerating lesion. Probably even at the worst some 
sort of repair could be made, but it might not be 
very efficient. In these circumstances I pictured 
that it would be necessary to intubate the cesophagus 
and also to bring a tube from the immediate proximity 
of the sutured cesophagus out through the chest wall 
to make a track to the exterior in the event of leakage. 
The point at which the chest wall should be traversed 
admits of some little discussion. To bring the tube 
out immediately posterior suggests itself as the 
nearest and probably the best route, but in carrying 
this out there one is embarrassed by the aorta (Grey 
Turner, 1916). The next best thing would be to bring 
the tube out through the parietes at the anterior end 
of the intercostal incision, for in the sitting position 
which the patient would probably occupy after opera- 
tion, this might prove to be the most dependent spot. 
If effective suture of the cesophagus turned out to be 
quite impracticable, then it would be essential to 
make a gastrostomy after the chest had been safely 
closed. As a direct consequence of inefficient 
suturing or of extra friability, a fistula might develop, 
but the presence of a drainage tube down to the site of 
repair would probably determine the safest and most 
convenient external site for the external opening to 
be situated. Among the complications to be borne 
in mind when the infected and friable cesophagus 
requires to be opened, mediastinitis comes first. If 
symptoms of this condition become apparent as 
judged by the very ill condition of the patient, together 
with tender swelling and possibly crepitant oedema 
at the root of the neck or air bubbles demonstrated 
in the mediastinum by X rays, then the position 
would already be very serious, but drainage and the 
use of penicillin might be sufficient to stave off 
impending disaster (Grey Turner, 1946). As a late 
sequel a stricture might develop, but that would 
probably be the least of the troubles because with 
such a very definite inflammatory origin its manage- 
ment would only be a question of the intelligent use 
of bougies. 

Finally, it would be unwise to assume that the 
successful outcome of this case was entirely due to 
the use of penicillin and the other antiseptic adjuncts 
now available. 


__——= 
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CAROTID: BODY TUMOURS 
By H. M. GOLDBERG 


DEPARTMENT OF SURGERY, MANCHESTER ROYAL INFIRMARY. 


BECAUSE of their rarity carotid body tumours are 
very seldom diagnosed before operation. When 
met with unexpectedly at operation they present 
difficult technical problems. Most of the full 
accounts of the condition have appeared in the Ameri- 
can literature. Bevan and McCarthy collected 143 
cases in 1929. Gratiot reviewed the subject in 1943 
and found 253 cases reported in the literature. In 
this country Hutchinson first drew attention to 
“peculiar tumours ” in the neck which he called 
“potato tumours ”, but he did not associate them 
with the carotid body. Gilford (1904), Stewart 
(1931), and Gordon-Taylor (1940) reported three, 
four, and five cases respectively. 


CASE REPORTS 


Case 1.—A woman, aged 23, had noticed a swelling 
on the right side of her neck for two years (Fig. 440). 
This had gradually increased in size. She complained of 
frequent sore throats and occasional spontaneous fainting 
attacks. These had occurred on the average once a fort- 
night. On one occasion she had lost consciousness when 
the lump was accidentally touched. 

On EXAMINATION.—A firm smooth swelling 2} x 24 
in. was found half in front of the right sternomastoid, 
half deep to it, at and above the level of the upper border 
of the thyroid cartilage. It was mobile from side to side, 
but not vertically, and showed definite transmitted pulsa- 
tion. No murmur was present on auscultation. Pressure 
on the common carotid below the tumour caused the 
pulsation to cease and the tumour to shrink from 
24 X 2} in. to 1? X 2} in. 

On pressure over the tumour the patient became 
pale and clammy within twenty seconds. Her respiration 
quickened and her eyes began to roll. She began to cry 
—without any cause, as she stated later—and her face 
twitched. Within a minute she had lost consciousness. 
The blood-pressure, which at rest was 130/75 mm. Hg, 
fell to 80/60 mm. Hg and quickly recovered on release 


with the patient at rest in a reclining position. A Grass, 
3-channel ink-writing electro-encephalograph was used 
and bipolar recordings were taken from twelve sym- 
metrically placed electrodes. Occasional low-voltage 





FIG. 440.—Case 1. Photograph showing the swelling 
in the right side of the neck. 


waves at 4-5 c/s appeared, but otherwise the record was 
within normal limits, showing a moderately sustained 
alpha rhythm at 10-12 c/s of about 40-50 microvolts. 
A right-sided anteroposterior electrode arrangement 
was then used, and the effects of compression were 





Fic. 441.—Case 1. 


ofpressure. Her pulse slowed only insignificantly. When 
the pressure was more prolonged the radial pulse dis- 
appeared altogether. Pressure on the common carotid 
or the left carotid sinus caused no change. 
Electrocardiography (Fig. 441).—Sinus arrhythmia 
at a rate of 70/80. Pressure on the tumour has very 
ttle effect on the rate, but causes the P waves to disappear. 
his may indicate the onset of nodal rhythm. 
Electro-encephalography (Fig. 442) (Mrs. J. Turner).— 
routine E.E.G. examination was first carried out 


E.C.G. Upper tracing before compression of the tumour. 


Lower tracing after 10 seconds’ compression. 


observed. Pressure on first the right and then the left 
carotid artery proximal to the tumour, and also on the 
left carotid sinus, showed no change in the E.E.G. 
pattern. 

Compression of the tumour showed a sudden appear- 
ance of widespread irregular high-voltage slow waves 
at I-3 c/s after 17 seconds. Pressure was maintained 
for 45 seconds in all, and the slow waves persisted for a 
further 15 seconds. after release, then ceased abruptly, 
the E.E.G. pattern reverting to the resting picture. 
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Immediately prior to compression of the tumour the 
resting pulse-rate was 108, but three seconds before 
the onset of the slow waves it had fallen to 48. Towards 
the end of the discharge no pulse was palpable, but 10 


RESTING RECORD WITH EYES CLOSED. 
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from behind the angle of the jaw to the sternoclavicular 
joint, with a slight convexity forwards. The interna] 
jugular vein had to be divided. The tumour was not 
unduly adherent to surrounding structures apart from 
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Fig. 442.—Case 1. Electro-encephalographic records 


(see text). 


seconds after the reappearance of the normal pattern it 
could just be felt. Twenty-five seconds after this the 
rate had risen to 120 per minute. 

The experiment was repeated using a left-sided 
anteroposterior electrode arrangement and a similar 
result was obtained. 

Bropsy.—On Dec. 29, 1945, a biopsy was performed 
by Mr. R. L. Newell through a transverse incision. The 
vascularity of the tumour was striking. No change in 
blood-pressure or pulse-rate were noted on compression 
of the tumour under the anesthetic (gas, oxygen, ether). 








where the previous biospy had been performed. In 
trying to dissect the tumour off the common carotid, 
which was completely encircled by it, the vessel was 
opened and had to be tied. 





Fic. 443.—Showing the tumour as removed and in section. 


The right common carotid artery was compressed 
daily, at first for 5 minutes, increasing gradually to 35 
minutes. No abnormal physical signs were detected in 
the nervous system after 35 minutes’ compression. 

OPERATION (Jan. 31, 1946) (Mr. R. L. Newell).— 
anesthetic: gas, oxygen, ether. The incision extended 


The post-operative course was uneventful. No 
important nerves were damaged and no signs 0 
cerebral anemia were observed. Three months after 
operation the patient showed no ill effect from the 
carotid ligation and was able to carry out her norm 
occupation. 
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PATHOLOGICAL REPORT (by Dr. J. Davson, Victoria 
University, Manchester).—Macroscopically, the specimen 
consisted of a somewhat pear-shaped mass with an 
indistinctly lobulated outer surface, measuring 5 cm. x 
35 cm. (Fig. 443). It weighed 30 g. On section the 


297 


The stroma in some cases consists of acellular fibrous 
tissue, in other areas it is represented only by the flattened 
capillary spaces. A thin fibrous capsule is present. 

Stains for chromaffin substance were negative. 

DIAGNOsIS.—Perithelioma of the carotid body. 





FIG. 444.—Case 1. A low-power view showing the typical 


glomerulus-like cell groups in the lower central field, while 
top centre the cells show an ill-defined trabecular arrange- 
Hematoxylin and eosin. 


ment. (xX 30.) 
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Fic. 446.—Case 1. A higher magnification of the trabecular 
type of cell arrangement, showing a predominance of hyper- 


chromatic nuclei. The cell cytoplasm tends to be darker 
staining. Hematoxylin and eosin. (x 120.) 








mass is of a fairly uniform whitish colour, with slaty blue 
and yellowish foci visible. The common carotid enters 
the tumour at the lower pole and divides into the internal 
and external carotid branches, which leave the tumour 
om its superior aspect. 
_ ON SEcTION (Figs. 444-446) there is some variation 
in the histological appearance of the tumour, both in the 
arrangement of the cells and in their appearance. The 
characteristic cells have pale-staining round or oval 
nuclei with well-developed nuclear membrane and a 
coarse chromatin network. The cell outline is indistinct 
and polyhedral in shape, the cytoplasm is pale-staining 
and mainly granular. The cells are arranged character- 
istically in round compact masses about the size and shape 
of renal glomeruli and are separated by compressed 
vascular spaces lined by prominent capillary endothelial 
cells. In other areas the cells form much smaller groups 
and cords which are separated by a meshwork of capil- 
laries lined by hypoplastic endothelium. 

Elsewhere the cells have darker-staining oval or 
‘found nuclei and a more eosinophilic cytoplasm, and 

€ arrangement is in somewhat irregular-shaped ill- 
defined cell masses. 


A higher magnification of a glomer- 
ulus-like body, separated from adjacent similar bodies by 


FIG. 445.—Case I. 


flattened vascular spaces. Some nuclei are vesicular in type, 
others are hyperchromatic. The cell cytoplasm is pale. 
Hematoxylin and eosin. (x 120.) 


Case 2.—Mr. M., aged 37, a lecturer in architecture, 
came under the care of Mr. W. R. Douglas in June, 1940, 
complaining of a swelling in the left side of the neck of 
two years’ duration. It was slightly sensitive to pressure 
and had varied in size. The patient gave a history of 
rheumatic fever at 18 and a winter cough for several years. 

On EXAMINATION.—There was a mass deep and 
anterior to the left sternomastoid muscle at the level of 
the angle of the jaw. It was smooth, tender, not unduly 
fixed, and of firm consistency. The spleen was palpable 
4 in. below the costal margin. The blood-pressure was 
140/90 mm. Hg, and the Wassermann reaction was 
negative. A pre-operative diagnosis of tuberculous 
lymph-glands was made. 

AT OPERATION (July 4) (Mr. W. R. Douglas).—Under 
avertin-gas-oxygen anesthesia a vertical incision was 
made along the sternomastoid. The muscle was split 
and “a very vascular looking tumour lying behind the 
bifurcation of the carotid” was exposed. It was here 
that the true nature of the tumour was recognized. The 
vessels were closely adherent to the tumour and had to 
be ligated. 

Next morning there was no paralysis. Thirty-six 
hours after operation, however, the right side of the face, 
the tongue, and the right arm were paralysed. Aphasia 
and dysphagia were marked. The right leg was un- 
affected. On the next day (July 7) some improvement 
was noticed and this continued until the patient was 
discharged on Aug. 6, when only slight facial weakness 
remained. The blood-pressure on discharge was 125/80 
mm. Hg. A year later no residual weakness remained 
and the patient had returned to his previous occupation. 
He has been seen at regular intervals ever since and has 
been keeping in perfect health. 

HIsTOLOGY.—The tumour cells are arranged partly in 
well-defined spherical masses separated by broad bands of 
acellular collagen, and partly in less well-defined groups 
separated by irregular spaces lined by endothelial cells. 

The cells are of polygonal outline, with fairly eosino- 
philic cytoplasm. The nuclei are mainly hyperchro- 
matic, predominantly oval, and occasional multinucleate 
forms are present. No definite mitoses were seen, but 
the cytological appearances are suspicious of a low-grade 
malignancy (Figs. 447, 448). 

DIAGNOSIS.—Perithelioma of the carotid body. 
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DISCUSSION 


Historical.—The carotid body was first des- 
cribed by v. Haller in 1743. In 1880 Riegner 
removed the first carotid body tumour. He ligated 
the common carotid artery. The patient developed 
hemiplegia and died on the third day. Maydl’s 
case in 1886 was the first to survive. A temporary 


on one side. The bodies increase in size up to the 
age of puberty and then slowly atrophy. 

The carotid body is situated behind the common 
carotid artery at its bifurcation. It is reddish brown 
in colour, oval in shape, and measures up to 7 mm. 
in its long axis. It is surrounded by a firm capsule 
which sends septa into its substance, subdividing it 
into lobules. The connective tissue is rich in 





Fic. 447.—Case 2. A low-power view showing the 
glomerulus-like bodies separated by strands of hyaline fibrous 
tissue. The clear spaces surrounding the cell masses are the 
result of shrinkage. Hematoxylin and eosin. (x 30.) 


hemiplegia followed ligation of the arteries. The 
first removal without ligation was carried out by 
Albert in 1889. 

Embryology.—The origin of the carotid body 
is still under dispute. According to Kohn (1900) it 
develops from the sympatho-chromaffin cells, which 
later mature into chromaffin cells. The carotid body 


Fic. 448.—Case 2. A _ high-power view showing the 
glomerulus-like bodies in which the cell nuclei are all hyper- 
chromatic and of somewhat irregular shape. Hematoxylin 
and eosin. (X 120.) 


medullated and non-medullated nerve-fibres. The 
lobuli consist of spherical masses of large polyhedral 
cells which contain large eccentrically placed and 
deep-staining nuclei. The cell membranes are often 
difficult to distinguish. 

The vascular supply is usually derived from the 
external carotid artery via a small fibro-adipose 

































































Fic. 449.—E.C.G. in a case of carotid sinus syncope of the cardio-inhibitory type. 


has therefore been classed into the chromaffin 
system, together with the suprarenal medulla and 
the aortic and coccygeal bodies. Kohn’s view of 
the affinity of the cells of the carotid body to chromic 
salts has not been confirmed in the human, although 
it holds good with other species in which the carotid 
body contains a larger element of sympathetic ganglion 
cells. According to Maurer (1895) and Boyd (1937) 
the carotid body develops from the mesoderm of the 
third branchial arch and receives early connexions 
from the artery of the arch and the ectoderm of the 
glossopharyngeal nerve, which is the nerve to the 
third branchial arch. Elements from the sym- 
pathetic and vagus are incorporated at a later date. 

Anatomy.—The carotid body is inconstant in 
man. Funke (1904) found a carotid body in only 
one out of eight foetuses dissected, and that only 


pedicle called the ligament of Mayer. The artery 
enters the lower pole and breaks up into branches, 
each of which enters a lobe and forms a dense 
capillary network around the cells. The veis 
form a plexus over the surface of the body, from 
which the blood is led away by several branches 
which drain into the superior laryngeal, lingual, and 
pharyngeal veins. The nerve-supply comes from 
the glossopharyngeal nerve, the pharyngeal branch 
of the vagus, and the superior cervical ganglion. 
Physiology.—Extirpation or absence of the 
carotid bodies has no adverse effect. Various 
functions have been assigned to them, but most 
theories have been disproved. De Castro (1928) 
was the first to suggest that they may act as chemo- 
receptors, and Dripps and Comroe (1944) have 
shown that they respond to chemical changes in the 
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arterial blood, chiefly decreased oxygen tension and 
increase in acidity. These stimuli produce a rise 
of the respiratory and cardiac rates and in arterial 
blood-pressure, in addition to an increased activity 
of the cerebral cortex. This mechanism might 
suggest that the carotid body is derived from the 
gill cleft mechanism of fish, where it would act as a 
mediator between the oxygen tension of the water 
and the respiratory rate. This function of the 
carotid bodies might therefore be taken to support 
the theory of the embryological origin from the third 
branchial arch. 

Pathology.—Tumours constitute the only patho- 
logical lesion of the carotid body. About 265 cases 
have so far been reported. They are lobulated and, 
unless frankly malignant, well encapsulated. They 
are situated inside the carotid sheath at the level of 
the bifurcation. As they grow they encroach on 
the carotid region and may wedge themselves 
tightly between the mandible and the mastoid 
process. Inferiorly they may occasionally extend 
down to the clavicle. 

They are slow-growing tumours, usually benign 
at first, but they may become malignant later. The 
average length of the history in benign tumours is 
4°5 years, that of malignant ones 8-9 years. Benign 
tumours have been removed after having been 
present for over twenty years. Some cases must 
have been malignant from the beginning. Peterson 
and Mecker (1936) report a case of a woman of 38 
with a history of only ten months’ duration from 
whom a malignant tumour was removed. The 
patient died nine months later of malignant cachexia. 
Alarge number of patients in their twenties reported 
with malignant tumours. 

Malignant tumours invade the capsule and 
involve surrounding structures. Most rapid growth 
commonly occurs upwards, involving the base of the 
skull and later the brain. Lymph-gland metastases 
are rare and only one undoubted case with liver 
metastases has been reported (Lund, 1917). Two 
patients of the Mayo Clinic showed signs of possible 
brain secondaries. 

In 50 per cent of cases the tumour completely 
surrounds the carotid vessels and is inseparable from 
them. Carotid body tumours are very vascular and 
have a plexus of veins on their surface, so that if 
operated upon under a wrong diagnosis the extreme 
vascularity, as well as their situation inside the 
carotid sheath at the level of the bifurcation, should 
correct this error.. 

Histology.—The majority of tumours arise from 
the epithelial type of cell. Marchand (1891) and 
Paltauf (1892) believed that they originate from 
Perithelial cells and suggested the term ‘ peri- 
thelioma’. Although this view has not been 
generally accepted this term has been widely em- 
ployed, ‘‘ as it recalls a prominent structural feature ” 
(Ewing, 1940). A few tumours of nerve-cell origin 
have been reported (Gordon-Taylor, 1940; Good- 
sitt and Sudimack, 1945), which are usually described 
a neuroblastomata, neurofibromata, or ganglion- 
neuromata. 

The cells of the perithelioma are similar to those 
found in the normal carotid body. The cells often 
Stow in syncytial masses. Where the membrane 
shows clearly, the cells are polyhedral in shape. The 
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nuclei are hyperchromatic and the protoplasm is 
granular. Their affinity to chromic salts is incon- 
stant. The dye takes only very faintly if at all. 
According to de Castro (1928), the carotid body 
does not contain chromaffin cells. 

Harrington, Claggett, and Dokerty (1941), from 
the Mayo Clinic, describe two patterns, which they 
call the alveolar and the peritheliomatous. In the 
alveolar pattern large islands of polyhedral cells 
are separated from each other by narrow bands of 
connective tissue. Large thin-walled vascular 
sinuses traverse the fibrous tissue and are often 
encroached upon by budding masses of tumour cells. 

In the peritheliomatous pattern the alveoli are 
smaller and more irregular. They are separated 
from each other by very vascular connective tissue. 
The cells are arranged in nests or irregular strands. 
Both our cases belong to this type. 

Hyaline degeneration or cavity formation is often 
seen in the centre of the tumours. In malignant 
tumours the alveolar formation is lost and the cells 
grow diffusely throughout. The stroma may be- 
come sarcomatous. 

Aetiology.—Tumours of the carotid body 
occur with equal frequency in both sexes. Both 
sides are equally affected. Four bilateral cases 
have been reported (Lund, 1917; de Tarnovsky, 





1932; Chase, 1933; Harrington, 1941). The 
average age is 43:2 years (Fig. 450). 
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Fic. 450.—Age incidence in 186 cases of carotid body 
tumours. 


Frequent sore throats are often mentioned in 
the history. The thyroid gland was enlarged in 
3 cases (Nix). 

Symptomatology.—The most frequent history 
is that of a painless unilateral slow-growing tumour 
in the neck. The average duration before the 
patient consulted the doctor was seven years. 
Rarely the tumour is sensitive to touch, but it is 
never painful. Other symptoms are due to com- 
pression or invasion of surrounding structures. 
These are not frequently met with. Hoarseness, 
dyspnoea, dysphagia, cough, and tinnitus may be due 
to compression of the vagus. Horner’s syndrome, 
due to pressure on the cervical sympathetic, and 
earache due to involvement of the cervical plexus, 
have been reported. Fainting attacks are due to the 
coexistence of a sensitive carotid sinus. Reid (1920) 
reported a lemon-yellow pigmentation of the skin 
in 2 cases which disappeared after operation. 
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Carotid Sinus Syndrome.—Overactivity of 
the carotid sinus reflex has been associated with a 
carotid body tumour in 5 cases out of 260 found in 
the literature, and in Case 1. The incidence of their 
coexistence is too high to be purely accidental. The 
nerve-supply of the sinus is similar to that of the 
carotid body, being derived chiefly from the glosso- 
pharyngeal nerve by way of the carotid sinus nerve of 
Hering and probably also from the vagus, hypo- 
glossal nerve, and the sympathetic. A tumour of 
the carotid body may therefore occasionally produce 
an Overactive sinus by two mechanisms; either by 
direct pressure or by way of a reflex arc. Other 
lesions in the neighbourhood of the bifurcation of 
the common carotid, such as cervical, lymphadeno- 
pathies—chiefly tuberculous—are very occasionally 
associated with a hypersensitive sinus. 

Carotid sinus syncope can be precipitated in 
subjects with a sensitive sinus by a sudden turning 
of the head, wearing tight collars, or by pressure 
over the sinus. It is characterized by pallor, 
hyperpnoea, muscular twitching, and _ dizziness, 
followed by unconsciousness. Flushing of the face 
occurs on recovery. Two types of carotid sinus 
syncope are recognized, depending on which of the 
two efferent pathways—the vagus or the vasomotor 
depressor nerves—predominates. 

In the cardio-inhibitory type in which vagal 
cardiac inhibition is the predominant factor, a 
marked fall in blood-pressure is associated with 
complete asystole or ventricular standstill. The 
E.C.G. during the attack shows no alteration of 
potential or only a succession of P waves (see Fig. 
449). This reaction can often be prevented by 
atropine. 

In the vasodepressor type vasodilatation causes 
a fall in blood-pressure and the consequent cerebral 
anzmia results in unconsciousness. The cardiac 
rate does not slow markedly and vagal stimulation 
of the heart produces at the most nodal escape, so 
that the E.C.G. shows either no alteration from 
normal or absent P waves, as in Case 1. This type 
may often be relieved by sympathomimetic drugs 
such as ephedrine or benzedrine. 

The E.E.G. shows moderate- to high-voltage 
slow (delta) waves during unconsciousness. This 
is an unspecific response and can be seen in syncope 
from various causes such as venepuncture, distension 
of colon and rectum, etc. (Engel, 1944). 

A third type has been described in which syncope 
is unassociated with any significant alteration in 
blood-pressure or cardiac rate. This has been 
called the cerebral type, but its existence is doubtful. 

Cure from carotid sinus syncope follows excision 
of local glands or tumours or follows denervation 
of the sinus if the hypersensitivity is due to arterio- 
sclerosis, hypertension, or other general causes 
(Ray and Stewart). Cases of lesser severity are 
amenable to medical treatment. 

Physical Signs.—The tumours are ovoid or 
round in shape, situated at the bifurcation of the 
common carotid artery, lying partly under the 
sternomastoid, elevating the anterior border of that 
muscle, and partly in front of it. The surface is 
smooth or finely lobulated. The consistency is 
firm, resembling the texture of a fibrotic tuberculous 
gland. Lying within the carotid sheath, firmly 
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attached to the artery, they can be moved from side 
to side but not vertically. On account of their 
vascularity, they can be temporarily reduced by 
pressure. Compression of the common carotid 
artery also temporarily reduces their size. Trans- 
mitted pulsation can always be elicited. A few 
tumours present a bruit and thrill. A _ sensitive 
carotid sinus, if present on the same side as the 
tumour, will give rise to the typical attacks on 
pressure on the tumour for about 30 seconds. The 
pharyngeal wall is occasionally displaced by the 
tumour and physical signs due to pressure on 
surrounding nerves are found occasionally. 

Diagnosis.—The correct pre-operative dia- 
gnosis has only been made in 25 out of 180 tumours, 
The most common erroneous diagnoses are tuber- 
culous glands, branchial cyst, aneurysm, or lateral 
aberrant thyroid tumour. Secondary malignant 
glands, branchial carcinoma, neurofibroma, lymph- 
adenoma, and lymphosarcoma must also be con- 
sidered. A punch biopsy has been suggested, but 
has been thought dangerous by most workers on 
account of the vascularity of the carotid body tumour. 
Even biopsy can be misleading, as reported by 
Walton (1946), where the section showed a typical 
carotid body tumour with islands of epithelioid 
cells separated by vascular stroma. A previous 
biopsy at another hospital and further investigation, 
however, showed this case to be a carcinoma of the 
arytenoid with secondary deposits in the cervical 
glands. 

The criteria on which to base the diagnosis of 
carotid body tumours are :— 

1. A history extending over several years of a 
slow-growing painless tumour in the neck. 

2. A firm oval tumour in the region of the 
bifurcation of the common carotid. 

3. Free lateral but no or very limited vertical 
mobility. 

4. Decrease in size on compression of the common 
carotid artery. 

5. Transmitted but not expansile pulsation. 

Prognosis.—Prognosis depends on whether the 
common carotid has to be ligated and whether 
invasion has occurred before operation. The opera- 
tive mortality is 15 per cent without ligation and 30 
per cent when the artery has been tied. 

Age and length of history are not a guide to 
whether malignancy has supervened. More rapid 
growth and horizontal fixation may be taken as an 
indication of malignancy. Usually it is only at opera- 
tion when difficulty is encountered in shelling out that 
the invasive character of the tumour is manifest. 
Nor is age an infallible indication whether hemiplegia 
may occur after division of the common carotid. 
The youngest patient with a carotid body tumour in 
whom ligation of the common carotid resulted in 
hemiplegia was 26 years old. Pilcher and Tuss 
investigated 100 cases of hemiplegia after carotid 
ligation for various lesions. They did not find that 
age influenced the outcome of the operation. 

Treatment.—Radiotherapy does not appear to 
have any effect on carotid body tumours. Phelps 
and Snyder (1937) reported 7 cases treated without 
benefit by irradiation. Stewart (1931) and Birman 
(1924) reported one case each which did not respond 
to X rays. Gordon-Taylor’s case (1940), in which 
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CAROTID BODY TUMOURS 


radiation was tried and failed, turned out to be of 
nerve-cell origin. The case reported cured by 
X rays by Bevan and McCarthy never had a 
biopsy done and does not seem to have been 
adequately followed up. 

The ideal treatment is total removal of the tumour 
without carotid ligation. Gordon-Taylor makes a 
lea for conservation of the common carotids and 
states that with careful dissection the carotids can 
be saved in a much larger number of cases than 
hitherto. Gratiot (1943) points out that up to 
1920, 82 per cent were ligated, whilst in the years 
1928-37 this figure fell to 50 per cent and he thinks 
that even this could be improved. 

Hemiplegia may come on immediately after 
operation when it is due to deficient collateral 
circulation of the cerebral hemisphere or it may be 
delayed for 24 hours or longer when, as Keegan 
(1933) pointed out, it may be due to ascending 
thrombosis occluding the middle cerebral artery. 
The hemiplegia may be permanent, but often it is 
only transitory, leaving very little final disability, 
as in Case 2. 

An electro-encephalogram after compression of 
the common carotid for 30 to 60 minutes is the best 
indication of the competence of the collateral circula- 
tion, although it does not exclude the danger of 
delayed hemiplegia (Lambert Rogers, 1944). If 
the electro-encephalographic studies show a deficient 
collateral circulation and during the course of the 
operation it becomes obvious that the tumour is 
inseparable from the vessels, it may be wiser to 
abandon the operation and to rely on what little 
help X rays can give. 

In order to lessen the incidence of hemiplegia 
manual carotid compression for periods up to 30 
minutes for two to three weeks before operation has 
been advised. The efficiency of the procedure has 
not yet been proved. This could be done by a 
series of E.E.G. studies. Mechanical devices to 
close the carotid gradually have been used: a clamp 
which can be tightened daily (Crile), metal bands 
Halsted), and others. 

_ Operation.—A general anesthetic has been used 
In most cases, as the operation tends to be a long one. 
The incision should be generous and should either 
tun along the skin creases or along the anterior 
border of the sternomastoid. The platysma is 
divided as well and the flaps raised to beyond the 
borders of the tumour. The deep fascia is incised 
along the anterior border of the sternomastoid and 
the muscle retracted posteriorly. The carotid 
sheath is now opened below the tumour, the common 
carotid isolated, and a ligature put around it, but 
hot tied. This is a safeguard in case the artery 
§ torn during the dissection. The internal jugular 
Vein is either stretched across the tumour or pushed 
backwards and is usually divided. The vagus and 
sympathetic lie behind the tumour in the carotid 
sheath and must be carefully preserved. The 
superior laryngeal nerve of the vagus may be divided 
if it gets in the way. The hypoglossal nerve should 
be kept out of harm’s way as it runs forward medial 
‘0 the upper pole of the tumour. The tumour is 
freed from surrounding structures on all sides. It 
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can be rotated from side to side to put all adherent 
structures on the stretch. An attempt should be 
made to dissect if off the arteries. If the vessels 
are not completely encircled this should be done by 
sharp dissection, but if they are completely sur- 
rounded Gratiot (1943) recommends inserting an 
artery forceps along the vessel from below and 
dividing the overlying tissues between clamps, much 
as one would separate the thyroid isthmus from the 
trachea. It is during this procedure that the vessel 
is most likely to be torn. If the vessel has to be 
tied it should be transfixed at the same time. The 
tumour can now be pulled upwards, exposing the 
vagus in its bed, and dissection proceeds from below 
upwards. The internal and external carotid arteries 
are then tied and transfixed and the tumour is 
removed. The skin and platysma are sutured, a 
small drain being left at the lower end of the wound. 

Following ligation of the common carotid the 
patient should be kept in the Trendelenburg posi- 
tion for 10 days and not allowed up for another 
2 to 3 weeks (Schorstein, 1940). This minimizes 
the danger of cerebral anemia, which is the most 
common post-operative complication, giving rise 
to hemiplegia, aphasia, facial palsy, and unconscious- 
ness. Deviation of the tongue would follow hypo- 
glossal injury, and vocal cord paralysis would follow 
damage to the recurrent laryngeal nerve. 


I wish to thank Mr. R. L. Newell for his advice 
and encouragement, and him and Mr. .W. R. 
Douglas for permission to publish their cases, as 
well as Mr. F. Ward for the microphotographs. 
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THE SURGICAL TREATMENT OF HYDROCEPHALUS 
A SIMPLE METHOD OF PERFORMING THIRD VENTRICULOSTOMY 
By H. F. McNICKLE | 


WELLINGTON HOSPITAL, WELLINGTON, N.Z. 


MeTHODs of performing third ventriculostomy which 
involve open craniotomy, such as those described 
by Dandy (1935) and by Stookey and Scarff (1936), 
seem rather severe in infancy, and are not free from 
unpleasant sequele. It is hoped, therefore, that the 
description of a simple and apparently safe method 
of performing third ventriculostomy (floor of the 
ventricle) will be of use to surgeons who, in the past, 
have hesitated to use more formidable procedures. 
Briefly, the method is to puncture the floor of the 
third ventricle by means of a hollow needle passed 
from above into a lateral ventricle, directed through 
the foramen of Monro into the third ventricle by 
touch or by telescope, and advanced to its destination 
under the X-ray screen. 

In the past, third ventriculostomy has been 
reserved for cases of non-communicating hydro- 
cephalus. The division of hydrocephalus into 
communicating and non-communicating types is an 
arbitrary one, and has been overemphasized. Two 
cases are reported to show that there are also types 
of communicating hydrocephalus which respond to 
third ventriculostomy. 

This communication must be regarded as in the 
nature of a preliminary report, because the number 
of cases treated is small, and because no case has 
been followed for more than three years. 


THE CAUSE OF HYDROCEPHALUS 


Cerebrospinal fluid is formed by the choroid 
plexuses, leaves the ventricular system by the fora- 
mina of Luschka and ‘of Magendie, to reach the 
subarachnoid space, where it is absorbed. Some 
fluid is absorbed in the spinal subarachnoid space, 
but most must pass forward through the basal 
cisterns and their branches to reach the cerebral 
subarachnoid space. Any obstruction in the main 
fluid pathways, inside or outside the ventricular 
system, results in hydrocephalus if the degree of 
obstruction is sufficient to interfere with the free 
flow of cerebrospinal fluid, and so cause the pressure 
in the ventricles (behind the obstruction) to be 
higher than the pressure in the cerebral subarachnoid 
space (beyond the obstruction). 

The most complete obstructions are probably 
incompatible with survival for more than a few 
days. Fulminating hydrocephalus of this kind 
occasionally follows operation on a lumbar meningo- 
myelocele. Hydrocephalus which pursues a more 
leisurely course is probably due to a partial obstruc- 
tion, the degree of which is roughly proportional 
to the rate of progress of the disease. 

The degree of obstruction does not always remain 
constant. Hydrocephalus sometimes progresses with 
increasing rapidity, as though the hydrocephalus, 
by distortion, were aggravating the primary obstruc- 
tion. Probably a more common cause of swift 
deterioration is the development of a secondary 
obstruction, by compression of the main subarachnoid 


pathway at the level of the incisura tentorii (Cairns, 
1939). 


THE RATIONALE OF THIRD 
VENTRICULOSTOMY 


If, then, hydrocephalus is due to an obstruction 
in the main fluid pathways, and such an obstruction 
can always be demonstrated at autopsy (Dandy, 
1935), the rational treatment is to remove, or to by- 
pass, the block. In congenital hydrocephalus a 
direct attack upon the obstruction is seldom indicated. 
It is impossible in some cases, too hazardous in 
others, and in a third group direct intervention is 
followed by recurrence. Ventriculostomy is simply 
an attempt to by-pass the obstruction. As Dandy 
(1935) pointed out, the ideal spot for draining the 
ventricles into a cistern is just behind the pituitary 
stalk, in the floor of the third ventricle. An opening 
made here, even a small one, has a good chance of 
being permanent, because of the thinness of the floor, 
relative absence of neuroglia, and the depth of the 
cistern beneath. 

Cauterization of the choroid plexus, as practised 
by Scarff (1936), Dandy (1938), Sachs (1942), and 
Putnam (1943), seems to be wrong in principle. 
As long as the block remains, the pressure in the 
ventricle will be higher than the pressure in the 
cerebral subarachnoid space, and the ventricles will 
continue to expand. A reduction in the volume of 
cerebrospinal fluid formed may retard the rate of 
expansion, but seems unlikely to effect a complete 
cure. Surely, too, apart from the immediate risk 
of operation, there is the considerable danger that 
floating particles from the operation will be carried 
to the site of obstruction, will lodge there, and will 
cause an acute, perhaps fatal, exacerbation of the 
condition. 


HYDROCEPHALUS ASSOCIATED WITH 
LUMBAR MENINGOMYELOCELE 


The regular association of the Arnold-Chiari 
malformation with lumbar meningomyelocele was 
pointed out by Russell and Donald (1935). Hydro- 
cephalus when it occurs (it frequently follows 
operation on the lumbar sac), is usually communica- 
ting in type, the block being in the subarachnoid 
space around the brain-stem at the foramen magnum. 
The probable explanation is that the spinal cord, 
firmly fixed in the lumbar region, is elongated by the 
growth of the spinal column, and so draws part 0 
the brain, including the foramina of Luschka and 
of Magendie, into the spinal canal. In a severe case 
brain elements may be found as low as the seventh 
cervical vertebra. Operation on the lumbar region 
may precipitate matters by the sudden release of 
cerebrospinal fluid or by traction on nervous ele- 
ments attached to the sac. All cases must be 
regarded as being potentially hydrocephalic. 
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Many cases of meningomyelocele should not be 
subjected to operation. If there is no hydrocephalus, 
no increase in the size of the sac, and no immediate 
danger of ulceration or rupture of the sac, they are 
best left alone. Many cases are too severe. For 
example, it is hardly justifiable to operate when there 
iscomplete paralysis of lower limbs and of sphincters. 
No improvement in the paralysis can be expected 
to follow operation. 

For cases in which operation is contemplated, 
the following programme is suggested :— 

1. If hydrocephalus is already present it should 
be treated first, by third ventriculostomy. 

2. Before opening the lumbar sac, pressure 
should be released from above, by tapping a lateral 
ventricle. 

3. If a general anesthetic is used a perfect airway 
must be maintained. 

4. The table should be tilted steeply, head down. 

5. There must be no traction on cord or cover- 


6. If hydrocephalus develops after operation in 
spite of these precautions, third ventriculostomy 
should be performed. 

D’Errico (1938) has performed an _ extensive 
cervical laminectomy for the relief of hydrocephalus 
in these cases, with some success. Third ventri- 
culostomy appears to be simpler and safer (Case 2, 
Fig. 451), though a bone operation may be indi- 
cated later for the relief of other symptoms. 





FIG. 451.—Case 2. | Sacral meningomyelocele causing para- 
lysis of sacral nerves, and associated with hydrocephalus of mild 
aa. The hydrocephalus responded to third ventriculos- 
omy. 


DIAGNOSIS OF CONGENITAL 
HYDROCEPHALUS 


_ The advanced case may be diagnosed by inspec- 
tion, but a certain diagnosis cannot be made in the 
early case merely on the grounds of enlargement 
of the head, with large, tense, or bulging fontanelle. 
A number of such cases will be found on ventricular 
puncture and ventriculography to have no enlarge- 
ment of the ventricles. Some alleged spontaneous 
cures may be in cases of this type. In all doubtful 
cases, and these will include the majority if an early 
diagnosis is to be made, the lateral ventricle should 
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be punctured through the anterior fontanelle. The 
scalp is punctured obliquely, and a fine-bore needle 
is used to minimize the risk of subsequent leakage. 
Usually the cortex is thinned to a remarkable degree, 
and the ventricle is entered soon after puncturing 
the dura. If the diagnosis is still in doubt, a volume 
of fluid is withdrawn from the ventricle, a consider- 
ably smaller volume of air is injected, the exchange 
being made gradually, and radiographs are taken. 


INVESTIGATION 


It has been customary to divide hydrocephalus 
into communicating and non-communicating types. 
In the first there is free communication between the 
ventricles and the spinal subarachnoid space. In 
the second there is not. Whatever tests are used 
care should be taken not to make unwarranted 
assumptions from them. 

Phenolsulphonephthalein injection, recommended 
by Dandy (1935), has proved satisfactory in our 
hands. Our procedure is as follows :— 

1. Preliminary tap of a lateral ventricle to relieve 
the pressure above the obstruction. Possibly some 
ill effects attributed by others to phenolsulphone- 
phthalein are due to neglect of this precaution. 

2. Lumbar puncture is performed, and } c.c. of 
phenolsulphonephthalein solution is injected. More 
than 3 c.c. may be used if the head is large. 

3. After 20 minutes the ventricle is tapped again 
and the colour of the fluid is noted. 

a. An intense colour means that there is free 
communication between the ventricular system and 
the spinal subarachnoid space (communicating type) 
The obstruction is in the fluid pathways outside the 
ventricular system ; but this does not mean that the 
interpeduncular cistern beneath the floor of the 
third ventricle is obliterated. The block will 
frequently be behind this point, and so relief will 
follow third ventriculostomy. ‘There is no way to 
determine the patency of the interpeduncular 
cistern prior to operation. 

b. If no dye has reached the ventricle in 20 
minutes the hydrocephalus is said to be non- 
communicating. Relief should follow third ventri- 
culostomy. 

4. In non-communicating cases Dandy (1935) 
recommended that the rate of dye excretion in the 
urine be measured. The urine collected in two 
hours is alkalinized if necessary, and the volume 
compared with the volume of 3 c.c. of dye diluted 
to match. If the quantity of dye appearing in the 
urine approaches 40 per cent of the quantity injected, 
there must be free communication between spinal 
and cerebral subarachnoid spaces and a normal rate 
of absorption. 

Dandy thought that the excretion of less than 
Io per cent of the dye indicated an obstruction of the 
subarachnoid pathways in addition to a ventricular 
block, and was a contra-indication to third ventri- 
culostomy. However, this subarachnoid component, 
when it exists, is probably only secondary. Hydro- 
cephalus may cause a secondary compression of the 
subarachnoid pathways at the incisura tentorii or 
at the foramen magnum. If the primary obstruction 
can be short-circuited, one would expect the second- 
ary component to be relieved also. The dual nature 
of the obstruction in some cases of hydrocephalus 
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has been emphasized by Cairns (1939). Two of 
our non-communicating cases showed a poor dye 
excretion, in one case due to a low output of urine. 
Both showed a satisfactory dye excretion when the 
test was repeated, and both responded to third 
ventriculostomy. 


INDICATIONS FOR THIRD 
VENTRICULOSTOMY 


1. Congenital hydrocephalus. Whatever the type 
of hydrocephalus, if any treatment is to be carried 
out, third ventriculostomy by the method to be 
described appears to be the treatment of choice. It 
may fail to relieve some cases of communicating 
hydrocephalus, but this by itself is no bar to the use 
of a procedure attended by so little risk. 

There is no point in operating on the advanced 
case (although it is remarkable how long the faculties 
are preserved) or on the case with evidence of other 
intracranial defect. If operation is to be performed, 
the sooner it is done the better. If for any reason 
operation is delayed, the head should be kept at a 
reasonable tension by ventricular taps. Any large 
quantity of fluid thus obtained is best re-injected 
subcutaneously to prevent dehydration and de- 
mineralization. 

2. Acquiredhydrocephalus. Both post-meningitic 
hydrocephalus and benign stricture of the aqueduct 
of Sylvius appear to be suitable for third ventri- 
culostomy. No case of the latter has yet been treated 
by us. Space-occupying lesions causing hydro- 
cephalus are usually subjected to direct attack. 
However, when a tumour is inoperable, third 
ventriculostomy may sometimes be considered as a 
palliative. 


THE OPERATION 


1. Preliminaries.— 

a. A burr hole must be made in older patients, 
but this step is unnecessary in infants when the site of 
needle puncture falls within the anterior fontanelle. 

b. Enough fluid is removed from a lateral ventricle 
to reduce the tension to a reasonable level. This 
reduces leakage at operation, and tends to deepen 
the interpeduncular cistern. If the case is one of 
non-communicating hydrocephalus, Io or I5 C.c. 
of the ventricular fluid is mixed with } c.c. phenol- 
sulphonephthalein, and is reinjected by lumbar 
puncture. This procedure will further deepen the 
interpeduncular cistern, and will colour the fluid it 
contains. 

c. The patient is transferred to the X-ray screen- 
ing room, where apparatus has been assembled for 
both postero-anterior and lateral screening. Metal 
markers are attached to the skin in the midline over 
the glabella and over the inion, and on either side 
above and in front of the ear, and as close as possible 
to it. The midline markers must be placed with 
great accuracy. If there is any doubt about the 
position of the inion, or if there is asymmetry of the 
head, a radiograph to show the foramen magnum 
is taken as a check. Patient and X-ray equipment 
are then arranged as for operation, and a lateral 
radiograph is taken to show the position of the sella 
turcica in relation to the lateral markers (Fig. 452). 
The markers need not be accurately superimposed 
on the film, but their position on the film must be 
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exactly reproduced on the fluorescent screen at 
operation. 

2. Anzsthetic.—For infants a general (nop. 
inflammable) anesthetic is the most reliable. Our 





Fic. 452.—Lateral radiograph taken immediately before 


operation. At operation, after the needle has entered the 
third ventricle, the radiologist uses these markers as a guide 
to the sella turcica. 


preference is for a little trilene administered on an 
open mask. For older patients local anesthetic 
is used. 

3. Instruments.—A 19-gauge hollow needle of 
sufficient length. The point must be ground right 
off and the end rounded ; the stylet must fit loosely 
so that it may be removed from the needle without 
a jerk. 

4. Present Method.— 

a. A tenotome puncture is made through scalp 
and dura, preferably on the right side, 3-1 in. from 
the midline, depending on the size of the head, and 
3-I in. behind the coronal plane which passes 
through the temporomandibular joints. The hollow 
needle is passed through this puncture and on into 
the lateral ventricle. The needle must not be gripped 
or hindered in any way by scalp or dura. 

b. The needle is advanced towards the floor of 
the anterior horn a centimetre or two in front of the 
foramen of Monro by directing the needle slightly 
towards the midline and a little in front of a line 
joining the temporomandibular joints. As_ the 
floor of the ventricle is approached, the needle is 
halted once or twice, and the needle point is moved 
from side to side to touch the side-walls of the 
ventricle. By this manceuvre the side-walls are 
easily avoided, and the needle point is carried safely 
to the floor of the ventricle. ; 

c. The operator then feels his way posteriorly, 
tapping along the floor of the anterior horn, like a 








blind man with his stick, until the needle falls into 
the third ventricle. The lining of the lateral ventricle 
is resistant enough to a blunt needle for this to be 
done quite easily and safely. ‘ 
d. The needle is moved gently from side to side 
to feel the sides of the foramen of Monro; then, 
with the needle centred in the foramen, the point 1s 
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advanced to puncture the floor of the third ventricle. 
The operator takes both hands from the needle and 
steps back. 

e. The radiologist screens the head postero- 
anteriorly and laterally. In determining the position 
of the needle he relies on the metal markers. During 
lateral screening the head must be moved until the 
lateral markers occupy exactly the same position on 
the fluorescent screen as they did on the lateral 
fim. Usually the needle is found to have reached 
the right spot or to be within a millimetre or two 
of it. If the radiologist thinks that the position of 
the needle can be improved, lights are turned on 
while the operator withdraws the point into the 
third ventricle, and punctures the floor again. 
Screening is repeated to determine the new position. 
Rarely will a third puncture be found necessary. 

f. In non-communicating cases the stylet is 
withdrawn. A flow of coloured fluid confirms 
that the point lies in the interpeduncular cistern. 





depression of the fontanelle. 


helped us to become familiar with the interior of 
the hydrocephalic lateral ventricle, but, in the end, 
proved to be unnecessary. 

When the foramen of Monro is large (in a boy of 
14 years it appeared to be enormous), it is possible 
to pass a telescope right into the third ventricle 
as Mixter (1923) did. We have not attempted to 
do this in the living. We feel that the methods 
described above are easier, safer, and more generally 
applicable. 


POST-OPERATIVE COURSE 


Early crises have sometimes followed other types 
of operation and have been attributed by some to the 
sudden reduction of intracranial pressure. We have 
not observed any post-operative upset of any kind. 
The usual course of events in infants is that the bones 
of the vault fall together and engage during the first 
24 hours; thereafter the anterior fontanelle, now 
reduced in size, becomes deeply concave during the 
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Fic. 453.—Case 1. A, Anterior fontanelle outlined the day before operation. B, 2 days after operation. There is extreme 


110 c.c.-of fluid was injected into a lateral ventricle without completely relieving the depression. 


A small dressing shows where the needle was introduced at operation. 


g. The needle is removed. The point is not 
agitated before withdrawal. Simple puncture prob- 
ably provides an adequate and permanent opening. 
Any wide movement of the needle point is dangerous. 

h. A suture is placed in the scalp to prevent 
leakage and a collodion dressing is applied. 


EARLIER METHOD 


In the first four cases treated the needle was 
passed through the foramen of Monro under vision. 
A telescope was introduced into the lateral ventricle 
through a separate puncture placed far enough 
lateral to the needle puncture to allow the two 
Instruments to be manipulated independently. The 
foramen of Monro was at once identified by the 
choroid plexus, which enters the foramen from 
behind ; the needle was passed through the foramen, 
and the telescope was withdrawn. Subsequent 
Steps were the same as those given above. 

Comment.—The only disadvantage of the 
earlier method was that two punctures of the cortex 
had to be made instead of one. The telescope 
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next two or three days (Fig. 453), then the concavity 
slowly disappears, and is gone by the end of the first 
week. Possibly the choroid plexuses take some days 
to recover from the effects of prolonged intra- 
ventricular pressure, and to reach their normal 
secreting capacity. Extreme depression of the 
fontanelle should be relieved, to protect cerebral 
blood-vessels, by injecting fluid into a lateral ven- 
tricle (Case 1). Hartmann’s solution is suitable for 
this purpose. 

The escape of fluid from ventricle to subarachnoid 
space through the punctures made in the cortex 
may be discounted as a factor in producing improve- 
ment, because no benefit has ever followed simple 
punctures of the cortex up to 3 mm. diameter 
(telescope size), although such punctures of a 
thinned-out cortex remain patent for many weeks. 

Puncture of the floor of the third ventricle might 
be expected to produce some disturbance of the 
autonomic nervous system. In practice this has 
not occurred. There has been no unpleasant sequel 


of any kind. 
21 
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RESULTS 


NON-COMMUNICATING HYDROCEPHALUS 


Four cases have been treated. All were markedly 
relieved by operation. The first case treated was a 
female infant with a severe degree of obstruction (Fig. 
454). She has now been followed for three years. 
Development, behaviour, and intelligence all appear 
to be normal. The circumference of the head has 
increased by less than } in. in the last six months. 

Two other infants with severe hydrocephalus 
have been treated. One died of an unrelated acute 
respiratory infection two months after operation. 





A 


CASE REPORTS 


Case 1.—C. K., female aged 12 months, with com- 
municating hydrocephalus of moderate severity. 

History.—Enlargement of the head was noticed at 
2 months. For the last six months she had been in an 
institution on a diet of cow’s milk. No solid food had 
been added. She was generally retarded, but recently 
she had shown some interest in toys, and had attempted 
to raise herself by grasping the sides of the cot. 

ON EXAMINATION.—She was apathetic and overweight. 
Two teeth had erupted. The circumference of the head 
was 22 in. The shape of the head and the outline of the 
anterior fontanelle are shown in Fig. 453. It was thought 
her backwardness was partly due to diet and environment. 
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Fic. 454.—Non-communicating hydrocephalus. A, Encephalogram before operation, with head right ‘side up, showing air in 
the subarachnoid space, none in the ventricles. B, Encephalogram one month after operation, with head right side up. Air freely 
enters the ventricular system. This case has been followed three years. 


The other, now followed for nine months, is pro- 
gressing most satisfactorily. 

The fourth case, a boy of 14 years, said to have 
had meningitis at the age of 2 years, was treated 
because of increasing spasticity. It was feared that 
he would soon become bedridden unless something 
was done. The head circumference was 27 in. 
Symptomatic improvement after operation was 
beyond expectation. Twitching and vomiting ceased ; 
spasticity was greatly improved. There has been 
no relapse in one year. 


COMMUNICATING HYDROCEPHALUS 


Three cases have been treated. ‘The first case was 
unrelieved. It is possible that failure in this case was 
due to a technical error. The puncture may have 
been made away from the midline because of gross 
asymmetry of the head. Unfortunately there was 
no radiographic check of the position of the midline 
markers, nor was the operation repeated. There 
was no autopsy. 

The other two cases, one due to the Arnold- 
Chiari malformation, were treated recently. Never- 
theless, they seem to be worth reporting, because it 
has been widely assumed that communicating hydro- 
cephalus will not respond to third ventriculostomy. 


OPERATION (Nov. 24, 1945).—No telescope was used. 
A small dressing shows where the needle was introduced 
(Fig. 453, B). “Two days later, depression of the anterior 
fontanelle was extreme (Fig. 453, B). The scalp was 
sharply drawn in over the fontanelle margins. The 
floor of the depression was tight and rigid; it did not 
pulsate, and it moved only slightly when the infant 
cried. There were no symptoms apart from slight 
drowsiness, but it was felt that thin-walled blood-vessels 
might give way if the intracranial pressure were not 
raised. Accordingly, 110 c.c. of Tyrode’s solution 
(Hartmann’s solution was not available) was allowed to 
run into a lateral ventricle. Even this did not entirely 
relieve the depression of the fontanelle. During the 
next two days the fontanelle was again deeply indrawn, 
but not quite to the same extent. No more fluid was 
injected. The concavity had disappeared by the eighth 
day. Now, after five weeks, the infant is happy, bright, 
and responsive. Part of the improvement is due, 0 
course, to a change of diet and to more personal attention. 


Case 2.—M. T., female aged 7 years. Mild degree 
of hydrocephalus, associated with sacral meningomyelo- 
cele (Fig. 451). af a 

History.—She was admitted to an institution when 
she was a few weeks old. The head has slowly increase 
in size, but the sacral sac and the paralysis of legs an 
sphincters, so far as anyone knew, had not altered. She 
had never been out of bed. 
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CEREBRAL THROMBO-ANGIITIS 


ON EXAMINATION.—She was a friendly, happy, and 
attractive child of normal development and nutrition. 
She was mentally retarded, but less so than one would 
expect as a result of her confined existence. The head 
circumference was 24} in.; but, apart from enlarge- 
ment of the head, hydrocephalus appeared to cause no 
symptom, nor was there any evidence of brain-stem 
compression. The upper limbs were normal. Over 
the upper part of the sacrum was a tough, thick-walled 
sac, Which measured 24 in. in diameter. There were 
bed-sores 2 in. in diameter over the ischial tuberosities. 
Structures supplied by sacral nerves showed almost 
complete paralysis ; but the thigh muscles were strong, 
and easily able to support the body-weight. There was 
a little fixed flexion of hips and knees. It was thought 
that she could be made to walk, and that orthopedic 
treatment would be well worth while if the hydrocephalus 
could be arrested. ‘There was no indication to interfere 
with the sac in the sacral region. 

OPERATION (Dec. I, 1945).—Operation was performed 
under local anzsthetic, without using a telescope. In 
the days following operation, changes in cerebrospinal 
fluid pressure, although less marked than in Case 1, were 
clearly reflected in the size and tension of the sacral sac, 
which became smaller, softer, and more wrinkled. 
Changes in size were recorded by taking plaster casts 
of the sac. During the month since operation her 
vocabulary and general knowledge have increased enor- 
mously ; and she has learned to walk with the aid of a 
walking frame. 


SUMMARY 


1. A simple and apparently safe method of 
performing third ventriculostomy (floor of the 
ventricle) by means of a hollow needle introduced 
from above by way of the lateral ventricle, foramen 
of Monro, and third ventricle is described. 
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2. It is hoped that the method will be of use to 
surgeons who, in the past, have hesitated to use 
more formidable procedures. 

3. In the past, third ventriculostomy has been 
reserved for cases of non-communicating hydro- 
cephalus. 

4. The division of hydrocephalus into communi- 
cating and non-communicating types is an arbitrary 
one, and has been over-emphasized. ‘Two cases are 
reported to show that there are also types of com- 
municating hydrocephalus which respond to third 
ventriculostomy. 

5. Cauterization of the choroid plexus seems to be 
wrong in principle. Also floating debris after opera- 
tion must sometimes aggravate the hydrocephalus. 

6. Suggestions are made for the prevention and 
treatment of the type of hydrocephalus associated 
with lumbar meningomyelocele. 


I am greatly indebted to Dr. N. F. C. Hill for 
all the radiological work; and to Dr. Murray A. 
Falconer for helpful advice in preparing this paper. 
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CEREBRAL THROMBO-ANGIITIS OBLITERANS 
By LOYAL DAVIS anp GEORGE PERRET 


FROM THE DEPARTMENT OF SURGERY, NORTHWESTERN UNIVERSITY MEDICAL SCHOOL, CHICAGO 


UNTIL recent years thrombo-angiitis obliterans was 
known as a disease affecting primarily the peripheral 
blood-vessels of the extremities. From the publica- 
tions of Barron and Linenthal (1929), Perla (1925), 
Cserna (1926), and others, and especially the exam- 
ination of autopsy material by Jaeger (1932), it 
became known that the vessels of the heart, kidneys, 
stomach, and pancreas are often similarly affected. 
It was found that the disease might start in visceral 
vessels and not involve the periphery at all, or that 
It might affect the peripheral and central vessels 
simultaneously. Gresser (1932) and Marchesani 
(1934) described a similar process in the vessels of 
e retina. 

Cerebral symptoms associated with peripheral 
thrombo-angiitis obliterans have been reported occa- 
sionally in the literature during the past ten years. 
In a study of 500 cases of peripheral thrombo- 
angiitis obliterans Hausner and Allen (1938) found 
the evidence of a cerebral lesion in 11, or 2 per cent, 
of the cases. 

The purely cerebral form as first observed and 
described by Foerster and Guttmann (1933) and 
studied anatomically by Spatz (1935) and later by 


Bielschowski (1936), Stender (1936), Benedek (1936) 
Lindenberg (1939), Rosenhagen (1939), Antoni 
(1941), and others, presents many diagnostic diffi- 
culties. It has been diagnosed frequently as lues, 
juvenile arteriosclerosis, hypertension, atypical mul- 
tiple sclerosis, or an intracranial tumour. The 
condition is not as rare as might be expected and 
may very well be responsible for many organic 
cerebral changes which are not clearly diagnosed 
and which masquerade under the name of other 
diseases. Symptoms of increased intracranial pres- 
sure are rarely present and often the symptoms are 
only those of a localized cortical process. In many 
instances intermittent claudication follows the initial 
cerebral symptoms and may aid in making an accurate 
diagnosis. In the cases of true cerebral thrombo- 
angiitis obliterans reported in the literature a dia- 
gnosis of cortical atrophy due to a vascular lesion 
was made in a few instances following encephalo- 
graphy or ventriculography. The air studies showed 
a unilateral or bilateral enlargement of the lateral 
ventricles and enlarged subarachnoidal spaces over 
one or both hemispheres. Obliterated cerebral 


arteries have been described by Sorgo (1939) and 
2A 
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Sunder-Plassmann (1941) in arteriograms of patients 
with Buerger’s disease. However, the majority of 
the reported cases were diagnosed at autopsy. 
Cerebral thrombo-angiitis obliterans occurs most 
commonly in people between the ages of 30 and 
50 years. The course of the disease is chronic and 
progressive, but frequently presents sudden attacks 
of temporary symptoms and complete remissions. 





Fic. 455.—Operative exposure of the right fronto-parietal 
region (Case 1). The thin, white, string-like, obliterated 
vessels are seen branching off from normal larger vessels. The 
cortex below the obliterated vessels is pale, yellow, and atrophic. 


The symptoms depend upon the location and the 
extension of the diseased vessels and for this reason 
they can be numerous and widespread. ‘The most 
common are headaches, paresthesias, pareses, 
aphasia, and visual defects. Convulsive seizures 
may be observed and psychic and memory changes 
are frequently present. In the following I1 cases 
a diagnosis of a localized cerebral lesion was made. 
The symptoms were those of an intracranial space- 
occupying lesion but it was not possible to rule out 
a vascular lesion. The clinical pictures pointed to 
definite localizations and the severity and progression 
of the symptoms justified a craniotomy in 9 of the 
cases. 


CASE REPORTS 


Case 1.—A 34-year-old female had a history of gradual 
onset of clumsiness and paresthesia in the left hand 
following a fall while ski-ing. After four weeks’ duration 
this condition gradually disappeared, and she was free of 
symptoms for ten months. She then suddenly developed 
a paralysis of the left leg which was followed by a con- 
vulsive seizure involving the entire left side of the body. 
Paresthesias, weakness, and clumsiness of the left upper 
extremity soon developed. The neurological examina- 
tion performed a few days later revealed a slight left facial 
weakness and a paresis of the left upper extremity most 
marked in the hand. The paralysis of the left leg had 
entirely disappeared. Subjective hyperesthesia of the 
left upper extremity, impairment of joint and vibratory 
sense in the fingers of the left hand, a marked loss of 
stereognosis in the left hand as well as a marked clumsi- 
ness were present. Rapidly alternating movements, 
finger-to-nose and finger-to-finger tests were poorly done 
with the left hand, and all the deep reflexes were hyper- 
active on the left side. Her blood-pressure was 120/70 
and her serology negative. A diagnosis of a right fronto- 
parietal lesion was made, and at operation an extensive 


yellowish and atrophic area was found posterior to the 
central sulcus, through which ran obliterated cortical 
vessels appearing like thick white threads (Fig. 455), 
The patient was put on bromide therapy and had no 
convulsions until 20 months later, four weeks before the 
normal delivery of a healthy baby. She has been well 
since (18 months), although she has tempory periods of 
depression. 


Case 2.—A 38-year-old male gave a history of numer- 
ous attacks of temporary paresthesia, clumsiness, and 
paresis of the ieft extremities and the left side of the face 
over a period of eight years. More frequent and severe 
attacks associated with increased weakness of the left 
arm and hand, speech disturbances, memory defects, 
and inability to concentrate had occurred in the four 
weeks immediately preceding hospital entrance. At 
examination there was a marked muscular weakness of 
the left forearm, hand, and fingers involving especially 
the flexor groups. An objective hyperesthesia of the 
distal phalanges as well as a subjective hyperesthesia over 
the entire left upper extremity and the left side of the 
face was present. Stereognosis was slightly diminished 
in the left hand. The finger-to-finger and finger-to-nose 
tests and rapidly alternating movements were poorly 
performed with the left hand. All of the deep reflexes 
were hyperactive on the left side. Words were clearly 
but slowly spoken and the patient stated that he had to 
picture the written words in his mind before pronouncing 
them. His memory for recent events was poor and he 
had difficulty with simple arithmetic problems. He 
often cried and laughed out of proportion to the stimulus 
and usually without reason. His blood-pressure was 
120/80 and the serology negative. A diagnosis of a right 
temporo-parietal lesion was made, and at operation a 
thickened arachnoid and numerous obliterated cortical 
vessels were found over the right parietal and temporal 
lobes with neighbouring areas of atrophy and softening 
(Fig. 456). Three and a half years after the operation 
he has occasional attacks of tingling in the left arm, hand, 
and foot and is facetious, but is working regularly. 





Fic. 456.—Operative exposure of the right fronto-parietal 
region (Case 2), showing disseminated white and obliterated 
vessels over granular appearing cortex. 


Case 3.—A 47-year-old male gave a one-year history 
of severe and progressive paresthesias in both his right 
extremities. During the three months before examuna- 
tion he developed a right hemiparesis and transitory 
speech disturbances. At examination the movements 
of the right hand were slow and awkward and alternate 
movements were performed clumsily with the right 
fingers and hand. The deep reflexes were all hyperactive 
on the right side. His speech was slow and measured 
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R like obliterated arteries were present (Fig. 457). 


CEREBRAL THROMBO-ANGIITIS 


and he had difficulty in enunciating some of his words. 
At the time of examination the paresis of the right leg 
had receded almost completely. His blood-pressure was 
150/80 and the blood serology negative. A diagnosis of 
atumour of the left parietal lobe was made and an osteo- 
plastic craniotomy performed. Over the motor and 
post-central regions numerous small, disseminated areas 
of yellowish degenerated and atrophied cortex were 
found, through which ran thin, white, completely obliter- 
ated vessels. Over the neighbouring normal-appearing 
areas the small cortical vessels were greatly increased in 
number and the arachnoid was thickened. The patient 
died 17 days following the operation of a bronchopneu- 
monia of the right lung. At autopsy, sections of the brain 
and superficial cerebral vessels revealed inflammatory 
changes in the vessel walls. Few polymorphonuclears 
but many lymphocytes and a large number of young 
fibroblasts were present in the intima and the subintimal 
layers of the vessels. The lumen of the vessels was 
completely filled with large organizing thrombi. This 
picture was found in sections through vessels in various 
areas of the cerebral cortex. Engorgement of the capil- 
laries, inflammatory changes around their wall, and glial 
proliferation were also present. 


Case 4.—A 53-year-old male gave a history of pain 
and weakness in the lower part of his back for eight years. 
During the 15 months prior to his hospital admission 
he developed a paraplegia which was followed by para- 
lysis of the left upper extremity and urinary incontinence. 
At examination he was unable to sit or walk, the left upper 
extremity was completely paralysed, and both lower 
extremities showed a spastic paresis which was more 
marked on the left. Superficial and deep sensation was 
critically diminished over the entire left side and only 
slightly over the right lower extremity. All of the deep 
reflexes were hyperactive in the lower extremities and 
pathological plantar reflexes were present. The deep 
reflexes of the left upper extremity were also hyperactive. 
There were a left homonymous hemianopsia, a moderate 
degree of dysarthria, and sphincter disturbances. The 
patient was disorientated and showed numerous mental 
and psychic changes. His blood-pressure was 170/110 
and the serology negative. A diagnosis of an intracranial 
lesion in the parasagittal area was made and a right 
osteoplastic craniotomy performed. When the dural 
flap was raised the entire exposed area showed a yellowish, 
soft, degenerated cortex with white obliterated vessels 
tunning in the deepened sulci. The patient died 36 
days after the operation. 


Case 5.—A 62-year-old man had gradually progressing 
symptoms of weakness and spasticity in the right upper 
extremity and speech difficulties. At examination his 
speech was slow and hesitant and he had some trouble in 
finding words. When reading, words were skipped and 
others put together. He presented a right facial weakness 
and weakness, clumsiness, and astereognosis in the right 
hand, He had no objective disturbances of superficial 
sensations. The deep reflexes were more active in the 
tight than in the left upper extremity. The blood- 
Pressure was 160/80 and the serology negative. A 

gnosis of a left fronto-parietal tumour was made and 
an osteoplastic craniotomy performed. The arachnoid 
was thick, opaque, and distended with fluid, and cortical 
atrophy was present. The cortex was yellow and atrophic 
in the precentral region and in the surrounding gyri the 
humber of the cortical vessels was increased as if there 
had been an attempt to establish a collateral circulation. 
Over the atrophied areas several thin, white, and string- 
Follow- 
ing the operation, the patient developed convulsive 
stizures which were controlled by bromide therapy. One 
year later the patient had some weakness in the right arm 
and leg and was emotionally disturbed by his progressive 
speech defect, 
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Case 6.—A 37-year-old woman developed six months 
before her admission in the hospital a sudden transitory 
loss of vision and later a slowly progressive left visual 
defect. She suffered from frequent headaches and then 
developed parzsthesias and weakness in the left upper 
extremity. Examination revealed a left homonymous 
hemianopsia, a weakness in the left side of the face, and 
increased deep reflexes in the left extremities. Ventriculo- 
graphy showed the ventricles to be within normal limits. 





Fic. 457.—Operative exposure of the left fronto-parietal 
region (Case 5), showing disseminated white and obliterated 
vessels, areas of cortical atrophy, and evidence of old peri- 
vascular inflammation involving the arachnoid. 


Following this procedure she developed a transitory right 
homonymous hemianopsia. Her blood-pressure was 
125/85 and the serology was negative. A right temporal 
lesion was diagnosed. An osteoplastic craniotomy was 
performed and a thickened arachnoid, obliterated cortical 
vessels, and atrophied gyri found. Nine months after 
the operation the patient still had the left homonymous 
hemianopsia and occasional attacks of paresthesia in 
both hands. 


Case 7.—A 42-year-old woman had a four-year history 
of temporary diplopia, blurring of vision, and reading 
difficulty. Two years previous to hospital admission she 
developed sudden paresthesias in the left arm and 
shoulder and was completely aphasic for a few hours. 
She also had personality difficulties and domestic problems 
which she was not interested in solving. One year later 
she developed recurrent temporary periods of numbness 
over the left side of the head, face, neck, and left upper 
extremity, with speech difficulties. One month prior to 
her admission in the hospital she had severe headaches, 
associated with nausea and marked reading difficulties. 
On examination she had a right incomplete homonymous 
hemianopsia, a complete alexia but could spell out 
individual letters, hesitancy in speech, and some weakness 
in the left upper extremity. The skin of all the extremi- 
ties appeared mottled and was usually cold. The ulnar, 
radial, posterior tibial, and dorsalis pedis pulsations were 
palpable. The blood-pressure was 160/95 and the 
serology negative. Oscillometric readings were dimin- 
ished in both feet and hands, but about equally. Immer- 
sion of the hands in warm water diminished the skin 
temperature in both lower extremities and produced 
pain in both hands and arms. Ventriculography dis- 
closed equally dilated ventricles with large subarachnoid 
spaces and evidence of bilateral cortical atrophy. A 
pre-operative diagnosis of thrombo-angiitis obliterans 
was made in view of the transient and bilateral symptoms 
and the ventriculographic findings. An osteoplastic 
craniotomy revealed a thickened arachnoid, a large sub- 
arachnoid space with atrophic gyri, and many small, 
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white, pipe-stem, completely obliterated arteries scattered 
over the frontal and parietal cortex. She was sent to 
a dry, warm climate and her condition had somewhat 
improved six months after the operation. 


Case 8.—A 50-year-old woman presented a seven- 
year history of nocturnal, convulsive seizures, associated 
in recent months with headaches, visual disturbances, and 
cold extremities. On examination she showed some 
clumsiness in the left hand and several thin white obliter- 
ated vessels could be observed on the left retina with signs 
of periangiitis. Her blood-pressure was 150/90 and the 
serology negative. Encephalographic studies revealed 
symmetrically dilated ventricles with enlarged sub- 
arachnoid spaces, especially in both frontal areas. A 
diagnosis of cerebral thrombo-angiitis obliterans was 
made and the patient put on anticonvulsant therapy. 
She later had an episode of marked mental disturbances 
which cleared up completely. She is working and 
complains of cold extremities and has an occasional 
nocturnal convulsion. 


Case 9.—A 63-year-old man had developed at the 
age of 62 transient parzsthesias in the left 4th and 5th 
fingers with progressive inability in performing move- 
ments with the left hand, progressive weakness and 
numbness in the entire left upper extremity, and later 
clumsiness in the left foot and weakness in the entire left 
lower extremity. Examination revealed a left homony- 
mous hemianopsia, weakness and ataxia in the left upper 
and lower extremities, and hyperzsthesia in the left 
upper extremity. The finger-to-finger and finger-to- 
nose tests were poorly performed with the left hand. 
There was no loss of vibratory or joint sensation, but he 
had an astereognosis in the left hand. The deep reflexes 
were hyperactive on the left side and he had a left positive 
Babinski sign. The blood-pressure was 140/80 and the 
serology negative. A diagnosis of a right temporal 
neoplasm was made and at operation large subarachnoid 
spaces were found with areas of granular atrophy of the 
cortex and the presence of numerous white, obliterated 
vessels. The patient developed a bronchopneumonia 
and died on the fifth post-operative day. Unfortunately, 
an autopsy was not granted. 


Case 10.—A 52-year-old Jewish man gave a three- 
weeks’ history of paresthesias in the entire left lower 
extremity with attacks of anesthesia accompanied by 
convulsive movements. He also had occasional pares- 
thesia in the left upper extremity. Examination revealed 
no muscular weakness or sensory disturbances. The 
deep reflexes were equal and there were no pathological 
reflexes. His blood-pressure was 120/86 and the blood 
serology was negative. Good pulsations were felt in all 
palpable arteries. Plethysmographic and oscillometric 
studies failed to show any abnormalities or differences 
between the right and left extremities. Skin temperature 
studies were within normal limits and showed a definite 
rise following immersion of the hands in hot water, but 
no drop following immersion of the hands in ice water. 
Ventriculography was performed and no deformity, 
defect, or displacement of the ventricular system signifi- 
cant of a space-occupying lesion could be seen, but it 
was not conclusive evidence. At operation the arachnoid 
was found distended with fluid, especially over the motor 
and premotor areas; it was also somewhat thickened, 
especially along the course of the vessels. The gyrus 
immediately posterior to the Rolandic vein and near the 
sagittal sinus was yellow and showed evidence of granular 
atrophy. Small, white, obliterated arteries were present 
in that area, together with a thrombosed vein. The 
patient was put on an anticonvulsant therapy. Two 
months after discharge from the hospital the patient was 
well and had had no recurrence of his attacks. 


Case 11.—This 53-year-old man presented a six weeks’ 
history of numbness in the left side of his face and tongue, 
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followed later by clumsiness in the left fingers which 
progressed to a complete paralysis involving the entire 
left upper extremity. This paralysis cleared up to some 
extent, but numbness and weakness appeared in the left 
foot. The hyperalgesia disappeared in the face, but 
rather suddenly the entire lower extremity became 
completely paralysed. When admitted in the hospital 
he had a spastic left hemiparesis with complete paralysis 
of the lower extremity. There was an analgesia over the 
left extremities. Vibratory and position senses were 
absent in the left toes and fingers and there was a complete 
astereognosis in the left hand. The deep reflexes were 
hyperactive on the left side and he had a left Babinskj 
sign. While in the hospital he developed convulsive 
movements which involved the left lower extremity. His 
blood-pressure was 138/76. and the blood serology 
negative. The pulse of the dorsalis pedis and the 
posterior tibial arteries was absent on the left side and 
the left foot was colder than the right. The left radial 
pulse was very weak and it was not possible to take a 
blood-pressure reading on the left arm. 

Additional history revealed that for several years 
preceding his actual symptoms he noticed tiredness 
and pain in the calves when walking and he had to rest 
frequently. The capillaries in the nail-beds showed 
many abnormal forms and there was almost a complete 
stasis even after immersion of the hands in hot water. 
Plethysmographic studies showed greatly diminished 
pulsations in both the right and left fingers with only 
slight increase after immersion in hot water. Oscillo- 
metric tracings were greatly diminished in both legs and 
arms, but more so on the left side. Encephalography 
revealed dilated ventricles, the right being larger than the 
left, and symmetrically enlarged subarachnoid spaces. 
A diagnosis of cerebral and peripheral thrombo-angiitis 
obliterans was made. The patient died of a collapsed 
left lung following extirpation of the right stellate ganglion 
in an attempt to dilate his cerebral vessels. 

Autopsy revealed atrophy of both hemispheres with 
granular appearing gyri in the frontal, parietal, and 
temporal areas, especially on the right side. Numerous 
small, white, obliterated, distal arteries were seen in these 
areas and the arachnoid around these vessels appeared 
opaque and thickened. The major portions of the 
anterior, medial, and posterior cerebral arteries and their 
main branches were normal and delicate in appearance. 
The circle of Willis showed no abnormalities or evidence 
of sclerosis. The left internal carotid artery, however, 
was completely obliterated in its bony canal, but there was 
no gross evidence of atherosclerosis. Obliteration of the 
left axillary and iliac arteries was also found. Méicro- 
scopically they showed an enormous endothelial pro- 
liferation in the subintimal layer, with complete oblitera- 
tion of the intima and the lumen of the vessel. The 
media and the externa were intact and showed no calcium 
or other atheromatous deposits. 


DISCUSSION 


In 9 of the 11 cases with a similar clinical picture 
an osteoplastic craniotomy was performed. The 
dura mater was loose and baggy, the arachnoid 
thickened and opaque, and the subarachnoid space 
distended with cerebrospinal fluid.: There were no 
signs of increased intracranial pressure. The distal 
portion of many of the smaller pial arteries in the 
exposed area of the brain was white and obliterated 
for a distance of one to two centimetres. Proximal 
to these portions of complete obliteration, the vessels 
were normal in size and appearance and contained 
liquid blood. These changes were observed i 
many of the distal branches of the middle cerebral 
artery scattered over the frontal, parietal, an 
temporal lobes. The appearance of the obliterated 
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CEREBRAL THROMBO-ANGIITIS 


yessels was that of worm-like white strings. Most 
of the vessels involved were arteries, but more rarely 
similar changes were found in veins. As Spatz 
(1935) and Lindenberg (1939) have shown, this 
process remains localized in one hemisphere or may 
be distributed symmetrically over both hemispheres 
in the border zone formed by the distal branches of 
the anterior, middle, and posterior cerebral arteries. 

Disseminated cortical areas were found in 
various degrees and stages of yellowish discoloration, 
softening, and atrophy. There the gyri were small 
and granular and the sulci enlarged and deepened. 





Fics. 458, 459.—Microphotogravhs of cross- and longitudinal sections of an obliterated vessel removed at operation. 
proliferation of the endothelial cells of the intima and complete obliteration of the lumen of the vessel. 


are normal. 


Smaller areas of softening were also present in gyri 
which had not undergone atrophy. These areas of 
granular atrophy and necrosis lay in the field of distri- 
bution of the obliterated vessels. Adjacent areas of 
cortex contained an increased number of capillaries 
and small vessels which gave the appearance of an 
attempt to establish a collateral circulation. 

Cross- and longitudinal sections of obliterated 
vessels removed at operation showed a marked 
proliferation of the endothelial cells of the intima 
and the subintimal layers, with little or no changes 
in the media and the adventitia (Figs. 458, 459). In 
some instances the media was narrower than normal. 
Large thrombi in various stages of organization 
completely obliterated the lumen of the vessels and 
were fixed to the vessel wall at the site of the roughest 
endothelial proliferation. They were well-organ- 
ized and made up of loosely connected cells which 
contained in their meshes rests of pigment, newly 
proliferated small vessels, some histiocytes and a 
few small cells resembling lymphocytes. There 
were no fresh perivascular infiltrations in our sections 
as described by some authors in early stages of the 
disease. Spatz (1935) and others saw leucocytic 
and lymphocytic infiltrations in the thrombus, the 
adventitia of the vessels, and also in the subarachnoid 
space surrounding them in freshly diseased vessels. 
In the vessels which we removed at the time of 
Operation no fresh inflammatory reactions were 
visible. However, in our cases studied at autopsy 
there were fresh inflammatory reactions in the intima 
of obliterated vessels and also around the wall of 
capillaries in areas of fresh cortical necrosis. The 
areas of granular atrophy showed the presence of 
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numerous small foci of softening with areas of glial 
proliferation which acted like a contracting scar. 
Similar macroscopical and microscopical changes 
were described by Spatz (1935), Lindenberg (1939), 
Luers (1942), Antoni (1941), Scheinker (1937), and 
others in reports on cerebral thrombo-angiitis 
obliterans. 

The anatomical diagnosis is made by the presence 
of the characteristic small, white, worm-like obliter- 
ated vessels, the granular atrophy of the cortex, and 
the presence of thrombi associated with proliferation 
of the endothelial cells of the intimal and subintimal 
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layers of the vessels. It is easily differentiated from 
arteriosclerosis which usually attacks larger vessels 
and is characterized by local deposits of yellowish 
concrements in the vessel wall, usually the media, 
and which produce an enlargement of the vessel. 
Thrombo-angiitis obliterans involves, for the most 
part, the smaller arteries of the convexity, while 
arteriosclerosis has a predilection for the larger 
basal vessels and the proximal portions of the 
cerebral arteries. Hines and Barker (1940) have 
described an arteriosclerosis obliterans which they 
characterize by a hyalinization of the media with 
areas of fibrosis, calcification, and deposits of 
cholesterin and lipoids in the vessel wall, which thus 
occludes the lumen. Emboli from an endocarditis 
usually produce metastatic foci of encephalitis. 
Luetic endarteritis and periarteritis nodosa are also 
accompanied by marked inflammatory reactions 
which are more marked in the media and the adven- 
titia of the vessel. The granular atrophy is secondary 
to numerous miliary areas of necrosis which result 
from the deficient circulation. Obliteration of one 
internal carotid artery is occasionally seen in con- 
nexion with cerebral thrombo-angiitis obliterans 
and has been described by Sorgo (1939), Antoni 
(1941), and Sunder-Plassmann (1941). It is con- 
sidered to be the result of secondary thromboses 
similar to the obstructions found in the brachial 
or femoral artery in cases of advanced peripheral 
thrombo-angiitis obliterans. 

The clinical diagnosis is more difficult. Most 
symptoms are transient in the beginning, come in 
attacks, and recede completely. They become 
permanent only in later stages of the disease. They 
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began in most of our cases with sensory disturbances, 
which were at first subjective and became later more 
objective. They usually involved only one side. 
The sensory symptoms were followed by weakness 
and a transitory paresis, which later became per- 
manent. Except for one case which developed a 
paraplegia, the symptoms remained hemiplegic in 
type. Visual disturbances were present in 6 cases ; 
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extremity. Personality and memory disturbances 
were observed in 5 patients. Of the II patients 
7 were males and 4 were females and their ages 
ranged from 34 to 63 years. The blood-pressure 
was somewhat increased in 3 patients and all had 
negative serologic reactions in the blood. 
Thrombo-angiitis obliterans was diagnosed in 
3 cases ; in one the fundoscopic examination revealed 


AFTER HEAT (45° C. 
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First toe of left foot 


FIG. 460.—Plethysmographic tracings obtained from Case 3, showing a normal response after immersion of the patient’s upper 
extremities in warm water for ten minutes, but no obvious increase in the amplitude of pulse volume in the lower extremities after 


immersion in warm water. 


they were first noticed by the patient as transient 
disturbances and were occasionally associated with 
headaches of a migraine type. In 4 they resulted 
in a permanent homonymous hemianopsia. Speech 
disturbances were also common; they occurred in 
6 patients, but remained incomplete and transient. 
In 3 of the patients the speech disturbance was 
associated with left-sided sensory and motor sym- 
ptoms which pointed to the involvement of both 
cerebral hemispheres in the disease. This is made 
quite evident by the symptoms of the fourth patient, 
who had a severe paraplegia. Disturbance of 
stereognosis was present in 3 patients, 2 of whom 
otherwise had only slight sensory changes. Three 
patients had convulsive seizures which were general- 
ized and associated with loss of consciousness and 
in 2 others the convulsions were localized in one 


the presence of several arteries which were small, 
white, and obliterated in their distal portion. In 
another patient (Case 7) there were vascular changes 
in the skin; her extremities appeared mottled and 
were usually cold. The third patient (Case 11) had 
a history of intermittent claudication, and had 
obstructive vascular signs in two of his extremities. 
In the other 10 cases, however, the pulses of the 
radial, posterior tibial, and dorsalis pedis arteries 
were palpable and strong. None of the patients com- 
plained of disturbances in other organs, such as the 
heart, kidneys, and stomach, or of symptoms which 
could be interpreted as ‘intermittent claudication of 
internal organs ’. Air studies were performed in only 
6 patients. In 3 the encephalograms showed definite 
evidence of cerebral atrophy with enlargement of the 
ventricular system and of the subarachnoid spaces 
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which ruled out a space-occupying lesion. In Cases 
3, 4, and 10 the ventriculograms were not conclusive ; 
the ventricles were slightly larger than normal and 
the cerebral atrophy was not outstanding. Sunder- 
Plassmann (1941) and Sorgo (1939) have pointed out 
the changes produced by cerebral thrombo-angiitis 
obliterans in arteriograms of the intracerebral vessels 
and think that this procedure is of some value 
especially in the diagnosis of advanced cases in which 
air studies are not conclusive. Arteriography was 
not performed in any of our cases. 

Plethysmographic and _ oscillometric studies, 
which may show peripheral circulatory disturbances, 
were done in 3 cases. They failed to show any 
abnormalities in 2 cases in which there was no 
clinical evidence of peripheral Buerger’s disease 
(Fig. 460). In Case 11 the changes were significant 
ofa marked circulatory disturbance in all the extremi- 
ties and helped in the diagnosis. The same was 
true of the microscopical study of the capillaries and 
the skin temperature changes following immersion of 
the hands in hot and ice water. However, the signs 
and symptoms of the other Io patients pointed exclu- 
sively to a cerebral lesion and their slow progression 
suggested in most cases a space-occupying lesion. 

The clinical diagnosis of cerebral thrombo- 
angiitis obliterans rests upon the long duration of 
transient but progressive symptoms, evidence of 
cerebral atrophy in pneumo-encephalograms, and 
possible peripheral vascular changes to be seen 
in the eye-grounds, in plethysmographic and oscillo- 
metric studies, or under the capillary microscope. 
It is true that in most cases peripheral vascular 
disturbances are not present and many of the latter 
tests will not be helpful in the diagnosis. The long 
duration of the symptoms and their transient 
character in the early stage of the disease suggest a 
circulatory disturbance; in these cases pneumo- 
encephalograms should always be done, and if they 
show the presence of dilated ventricles, unilateral 
or bilateral, without displacement, deformity, or 
defects, and evidence of enlarged subarachnoid 
spaces over the cerebral cortex, a space-occupying 
lesion may be ruled out and the diagnosis of a cerebral 
circulatory disorder can be made. 

The aetiology and pathogenesis of cerebral 
thrombo-angiitis obliterans are the same as those 
of the peripheral forms. Abuse of nicotine, trauma, 
exposure to cold, and non-specific infections have 
been held responsible for the disease; but this 
could only be possible on the basis of a pathological 
vascular constitution. Roessle (1938) includes 
thrombo-angiitis obliterans with periarteritis nodosa 
in the group of the rheumatic vascular inflammations 
and thinks that the blood-vessel changes are part of 
4 generalized allergic reaction. It is not definitely 

own whether the endothelial damage of the intima 
or the thrombus formation is the primary process, 
although it seems probable that a lesion of the 
intima exists prior to the formation of the thrombus. 

Ost authors believe that the endothelial lesion 
Causes a necrosis in the intimal and subintimal 
layers and results in the proliferation of endothelial 
cells upon which the thrombus forms. It is con- 
celvable that the primary lesion may be the result 
of angiospasms since they have been observed in 
the retinal vessels by Marchesani and others. The 


anatomically proven changes cannot explain all the 
clinical disturbances. Many of the transient sym- 
ptoms must be produced by temporary circulatory 
disturbances which cause only slight and reversible 
cerebral damage. Temporary decompensation of 
the collateral circulation and variations in the blood- 
pressure and in the amount of circulating blood may 
be held responsible for many of the inconstant 
symptoms. 

Vasodilator, antispasmodic, and anticoagulant 
drugs have not been used successfully, but improve- 
ments have been described following repeated intra- 
venous injections of saline solution. Foerster (1933) 
and Sunder-Plassmann (1941) found marked 
improvement in the general condition and cerebral 
symptoms of 6 patients following the resection of 
both cervical sympathetic chains, and recommend 
it as treatment for cerebral thrombo-angiitis obliter- 
ans. Sunder-Plassmann examined histologically the 
resected sympathetic ganglia and described marked 
degenerative changes of the ganglion cells. These 
may, however, be the result of the operative trauma 
and are far from conclusive evidence. 


SUMMARY 


Eleven cases of cerebral thrombo-angiitis 
obliterans are presented with symptoms and signs 
similar to those produced by a slowly growing intra- 
cranial tumour. Only 3 patients had evidence of 
peripheral circulatory disturbances. The history is 
usually of long duration and characterized -by pre- 
dominantly unilateral, early transient, but pro- 
gressive symptoms which result in permanent 
damage. Nine cases were verified at operation 
and the microscopical examination of some of the 
obliterated vessels removed showed changes typical 
of this disease. Necrosis and granular atrophy of 
the brain result from the deficiency in circulation. 
The clinical diagnosis rests upon the inconstant 
character of the symptoms, the evidence of cerebral 
atrophy in pneumo-encephalograms, and peripheral 
vascular changes. 
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SHORT NOTES OF RARE OR OBSCURE CASES 





SUPERNUMERARY BURSA 


OF PECTINEUS MUSCLE SIMULATING 


HERNIA IN INGUINAL REGION* 
By GORDON E. PERRIGARDt+ 


DEPARTMENT OF ANATOMY, MCGILL UNIVERSITY, MONTREAL, CANADA 


A HERNIA in the inguinal region may be simulated 
by many pathological conditions requiring differ- 
One of these conditions which 
has not received much attention is the development 


ential diagnosis. 


of burs in this region. These burs generally occur 
in patients who have had a rather strenuous occupa- 
tion which may have subjected this area to repeated 
trauma. The following case is a typical example. 


for a number of years. 
any injury to the groin. 
On EXAMINATION.—Regional examination revealed 
a mass about the size of a hen’s egg subjacent to the 
medial half of the right inguinal ligament. It was round, 
firm, and slightly tender. There was no definite impulse 
on coughing, and it could not be reduced. It faintly 
transilluminated light. Examination revealed no con- 
nexion with the inguinal canal or the joint capsule. 


There was no definite history of 





Fic. 461.—A supernumerary bursa of the pectineus muscle, medial to the femoral vessels, simulating a hernia in 
the inguino-femoral region. 


CASE REPORT 


History.—Mr. O. G., a referred case of 55 years of 
age, presented himself for “a hernia operation”’. He 
complained of a “ rupture ” in the right groin. He was 
a professional dancer and had practised acrobatic dancing 





* Paper presented at Ruddick Memorial Hospital, 
Montreal, March 13, 1946. 
t+ Cooper Grant for Medical Research. 


History revealed that it had gradually increased in size 
during the past two years. There was no regio 
lymphadenopathy. The patient had large external and 
internal hemorrhoids. These were removed at the 
same time as operation on the groin. 

AT OPERATION.—Since it was not thought to be 4 
hernia, an incision was made inferior to the inguiné 
ligament over the mass. A large encapsulated cystic 
tumour was found which was firmly fixed to the fascia 
of the pectineus muscle subjacent to the inguinal ligament 
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to the medial side of the femoral vein, and its capsule was 
adherent to several small branches of the long saphenous 
vein. Its gross appearance was that of a large ganglion 
of the type associated with tendon-sheaths (Fig. 461). 

THE SPECIMEN.— 

Gross: The specimen consisted of an oval cystic 
structure measuring 3-5 x 2°5 xX 2:5 cm. It was thin- 
walled, the external surface being covered with a small 
amount of fibrous connective tissue and fatty tissue. 
A fatty and fibrous tissue was adherent to the point 
where the wall was thicker than elsewhere. It contained 
clear watery fluid. There was a small daughter cyst 
measuring 0-5 cm. in diameter. 

Microscopical: Section of the cyst wall showed it to 
be composed of a thin layer of collagenous connective 
tissue lined with a single layer of cuboidal cells. The 
cytoplasm of the cells was pale pink, the nucleus a dark 
purple. The connective tissue showed two lymphoid 
follicles, one of which showed a germinal centre. 


DISCUSSION 


Especially in a ‘ referred’ case of possible hernia 
in the inguinal region, the pre-operative examination 
should include three things :— 

1. Determine if a hernia actually does exist. 
Type it if possible. 

2. Determine always if there is more than one 
hernia present. 

3. Determine the nature of associated regional 
pathology (a) with, or (6) without a hernia. 

Cases for Differential Diagnosis.—Out of 
the past 100 cases examined for hernia, several 
interesting conditions have been revealed. One 
woman had a cyst of the round ligament simulating 
ahernia. One man of 68 years of age had a direct 
inguinal hernia, but with a regional lymphadenopathy 
which turned out to be lymphosarcoma on pre- 
operative biopsy. Operation was deferred. ‘This 
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was three years ago, and he is still working. Lymph- 
adenitis of the inguinal glands is very common in the 
labouring class, with the erroneous complaint of 
‘rupture’. Four cases of ‘ traumatic’ appendicitis 
have been operated on with the appendix in the 
hernia sac. 

Frequently a lipoma precedes a hernia sac and 
such an accumulation of fat should always be 
removed or the capsule well incised to eliminate 
a possible contributory element in possible future 
recurrence of the hernia. During the war a combat 
pilot was referred for examination complaining of 
sudden severe abdominal cramps followed by 
vomiting, weakness, sweating, and pallor. Examina- 
tion revealed acute tenderness in the left inguinal 
canal, with a small ?-in. mass just distal to the 
internal inguinal ring. Immediate operation revealed 
an extraperitoneal lipoma which had been forced 
past the sharp edge of the deep inguinal ring, and 
had wedged a loop of small bowel in the inguinal 
canal in a small hernia sac. 

The possibility of a coexisting hernia should be 
considered in any hernia repair. The development 
of a femoral hernia following an inguinal repair 
occasionally occurs. This may be due to the sur- 
geon failing to detect the femoral hernia at the time 
of the inguinal hernia operation, or to a faulty 
technique in the hernia repair. The most common 
error is suturing the conjoined ‘tendon’ to the 
inguinal ligament, and not to Cooper’s ligament. 

Burse may occur almost anywhere in the body 
in the region of muscles and tendons which are 
subjectable to trauma. The possibility of a super- 
numerary bursa of the pectineus muscle is another 
condition to add to the long list for the differential 
diagnosis of hernia in the inguino-femoral region. 
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OF SMALL INTESTINE 


By F. DARNE 


UNIVERSITY COLLEGE HOSPITAL 


THE following case, being a rare type of atresia of 
the small intestine in the region of the middle of the 
midgut, may prove of interest. 


CASE REPORT 


History.—Full-term male infant, 2 days old, admitted 
to University College Hospital from Bromley Maternity 
Ospital with a history of vomiting after every attempt at 
feeding since birth, The vomit was of small bulk, 
yellowish in appearance, not projectile. The bowels 
had opened two or three times, a small amount of dark 
green material being passed. 
On EXAMINATION.—Full-term infant weighing 9 lb. 
8 oz. T. 97°, P. 140, R. 40. Spina bifida occulta. 
Anterior fontanelle slightly depressed; slight amount 
of dehydration. Abdomen very distended, tympanitic. 
ery tense on palpation but not tender, no masses felt, 
no fluid. Rather weak and unnatural cry. 
_Rectal Examination: Little finger admitted without 
culty. No abnormality encountered. Rubber tube 
Passed 6 in. without much difficulty; no passage of 
atus or meconium. 
‘ X-ray Examination of Abdomen: The alimentary canal 
8 distended by air; fluid levels are present in the 


stomach and in the small intestine. The colon and rec- 
tum are not outlined with air. 

‘ Meconium’ film stained with methylene blue 
showed absence of the large vernix caseosa cells, thus 
pointing to complete atresia. 

TTREATMENT.—Dehydration combated with subcu- 
taneous injections of saline. 

Operation (F.D.): Day after admission (infant 3 days 
old). No premedication— local anesthesia with 2 per 
cent novocain and adrenaline. Transverse incision 
through both recti and extending more laterally, immedi- 
ately above the umbilicus. This gave beautiful exposure 
of the abdomen. 

The gut was normally situated; no disorder of 
rotation. The stomach was distended and so was nearly 
the whole of the small intestine to a moderate degree. 
About 2 in. above the ileocecal valve there was a complete 
interruption in the continuity of the small intestine and 
its mesentery, the gap corresponding to the middle of 
the midgut where Meckel’s diverticulum is situated. The 
distal end of the proximal segment came suddenly to an 
end with a free border to its mesentery: for 8 in. it was 
enormously distended. The last 2 in. of the small intes- 
tine proximal to the ileoczecal valve was of the size of an 
adult ureter and there was a free border to its mesentery 
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at the upper end. The colon was of small diameter but 
appeared normal. 

Procedure: The last 8 in. of the intestine above the 
gap were so distended that it had to be resected. The 
end was closed and invaginated: a side-to-side anasto- 
mosis was then performed between the small intestine 





Fic. 462.—Radiograph showing air distending the ali- 
mentary canal. Fluid levels are present in the stomach and 
small intestine. 


immediately above the resected part and the ileum above 
the ileocecal valve, using atraumatic ‘arterial’ silk 
in two layers, a through-and-through and a serous 
one. The abdomen was closed with catgut without 
drainage. 

Post-operative: A small tube was passed through the 
nose into the stomach and aspirations carried out. Saline 
was continued by the subcutaneous route and this was 
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eventually replaced by the intravenous way, using the 
long saphenous vein above the ankle. 

PROGRESS.—The bowels worked two days after the 
operation and the abdomen remained soft. Hartmann’s 
solution was then given by mouth. On the third and 
fourth days after the operation the infant seemed to be 





Fic. 463.—Mesenteric aspect of distended small intestine 
immediately above atresia ; note free edge of mesentery. 


progressing satisfactorily, the bowels were working, 
showing that the anastomosis. was functioning. On the 
fifth day after the operation the respiratory rate started 
to rise and the general condition deteriorated. He died 
on the sixth day. 

The immediate cause of death was bronchopneumonia, 
but no post-mortem examination was performed. 


I wish to express my thanks to Mr. E. K. Martin, 
under whose care the infant was, for permission to 
publish these notes. 





ACTINOMYCOSIS 
REPORT OF AN 


OF THE LIVER 
UNUSUAL CASE 


By G. L. W. BONNEY 


SURGICAL REGISTRAR, E.M.S. HOSPITAL, HAREFIELD 


THE following account records an unusual instance 
of hepatic actinomycosis complicated by bilateral 
pleural and possibly pulmonary involvement. So 
far as may be gathered from the literature on this 
previously almost uniformly fatal disease, a case 
similar in pathogenesis, course, and response to 
specific treatment has not previously been reported. 


CASE REPORT 


A man of 39, a stockbroker before the war and during 
it an Army officer, had his appendix removed in 1925 at 
the age of 19 for acute appendicitis with peritonitis. 


Drainage of the peritoneal cavity was necessary and 
convalescence stormy, but he eventually made a goo 
recovery and was well until December, 1943. At this 
time he had a right pleurisy with effusion and with 
purulent sputum, which cleared up in six weeks after 
treatment with sulphapyridine. There was recurrence 
of pleurisy and fever associated with multiple joint pains 
and polyarticular swellings in February, 1944, at which 
time a diagnosis of rheumatic fever was made. This 
illness was terminated after one month by the coughing 
up, over ten days, of § oz. daily of greenish foul-smelling 
sputum, and he was well until June, 1944, when there 
was recurrence of the joint swellings associated with 








plew 
was | 
weig 


were 
and | 


care 

( 
pyre 
rib | 

( 
failu 
thro 


app! 
cost 
tenc 
ocee 
ante 
was 
was 
uro} 


yell 
pol 
slid 
coc 





ram. 


on 


= SENS NS Oe OD 


ACTINOMYCOSIS 


pleurisy, this time on the left side. With this, there 
was cough, purulent sputum, pyrexia up to 101°, loss of 
weight of 2 st., and occasional pain in either shoulder 
on deep breathing. Apart from the shoulder pain there 
were no symptoms referable to abdominal visceral disease 
and the story appeared to point to a localization of disease 
primarily in the chest. 

The patient was admitted to this hospital under the 
care of Professor. G. W. Pickering on Sept. 9, 1944. 

On EXAMINATION.—A pale, thin, feverish man, 


pyrexia fluctuating up to 102°, pulse 90-100, respirations 


0. 
: Respiratory system: Left pleural effusion up to 4th 
rib posteriorly, right chest clear. 

Cardiovascular system: No evidence of cardiac 
failure or enlargement or of valvular disease. 

Digestive system: Some carious teeth. 
throat lesion. 

Abdomen: Fully healed Battle’s incision of previous 
appendicectomy. Liver palpably enlarged 1 in. below 
costal margin in anterior axillary line, smooth, with some 
tenderness and spasm of overlying muscles. On one 
occasion a tender lump 2 x 1 in. could be detected on the 
anterior surface of the liver. No other abdominal lesion 
was demonstrated, diaphragmatic movement both sides 
was good, and rectal examination and examination of the 
urogenital system were negative. 

Investigations :— 

Pleural aspiration (repeated four times): Opalescent 
yellow fluid. culture sterile, cells lymphocytes and 
polymorphs, protein 3-9 mg. per 100 c.c. No T.B. on 
slideor culture. Sputum: NoT.B. Culture : Pneumo- 
cocci. 

Urine : No abnormality. 

Blood: Culture sterile on two occasions. Total 
plasma-proteins 6:2 g. per 100 c.c. W.B.C. 22,300 
(polymorphs 78 per cent, lymphocytes 18 per cent, 
monocytes 4 per cent). (This polymorph leucocytosis 
persisted throughout.) Hemoglobin 72 percent. R.B.C. 
3,850,000. 

Mantoux test: Negative to I-1000. 

Radiographs: Left pleural effusion with no evidence 
of underlying lung disease. Right chest clear except 
for slight peaking of diaphragmatic pleura. Subsequent 
chest radiographs showed gradual diminution of the left 
ow effusion without revealing underlying lung 

isease. 
_ Barium meal and excretion pyelography showed no 
significant abnormalities. 

TREATMENT AND PROGRESS.—T wo 7-day courses each 
of §5 g. sulphadiazine were given on Sept. 22 and Oct. 14. 
Each produced the same effect—a delayed -fall in the 
general level of the temperature and an improvement in 
the clinical condition. Both reverted about 10 days 
after stopping the drug to their previous state. Between 
Nov. 1 and Nov. 6 he was given 500,000 units of peni- 
cillin by continuous intramuscular drip—this had no 
effect upon the temperature, the clinical condition, or 
the leucocytosis. 

Before, during, and after these therapeutic essays 
search was made in order definitely to localize the site of 
the hypothetical infective process. The presence of a 
swinging temperature with a persistent polymorph 
leucocytosis pointed to the presence of an infective 
lesion, but as the left pleural effusion receded it became 
Increasingly clear that there was no definite evidence of 
lung disease. The recurrence after sulphadiazine treat- 
ment of right shoulder-tip pain with occasional hiccup, 
together with the persistent tender enlargement of the 

ver, was suggestive of infradiaphragmatic suppuration, 
but exhaustive clinical and radiological examination to 
confirm this yielded no clear evidence to support the 
agnosis. It was eventually decided, in consultation 
with Sir Thomas Dunhill, that, in view of the continued 
fever and emaciation combined with the shoulder pain 
and liver enlargement, the evidence was enough to 
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justify laparotomy in search of an as yet undiagnosed 
subphrenic lesion. 

On Jan. 8, 1945, laparotomy under general anesthesia 
was performed by Sir Thomas Dunhill. 

The liver was exposed through a right upper para- 
median incision and was seen to be free above from the 
diaphragm as far back as the attachment of the right 
coronary ligament, presenting on its upper surface about 
five small hard white nodules, with one fluctuant area 
2 X 2 in. on the anterior part of the upper surface. The 
spleen and appendix area were surrounded with dense 
adhesions, but no other intra-abdominal lesion was 
found. One nodule from the liver was excised for section 
and the abdomen closed. 

Aerobic culture of the nodule was sterile, while section 
showed the histology typical of actinomycosis, with the 
ray fungus clearly displayed. 

Definitive treatment was started on Jan. 20, 1945, by: 

1. Sulphamerazine 225 g. in 6-hourly I-g. doses 
between Jan. 20 and March 19. 

2. Penicillin 2,400,000 units by intramuscular drip 
between Feb. 18 and March 5. 

3. Potassium iodide 15 gr. daily from Jan. 17 to 
March 3 and 45 gr. daily from March 6 to March 19. 

The maximum blood-level of sulphamerazine reached 
was 7°5 mg. per 100 c.c. (free) on Feb. 9. 

With this treatment the patient’s general condition 
improved slowly, he became apyrexial on March 2 and 
a sinus forming at the upper end of the wound (from 
which A. bovis was grown on anaerobic culture) healed 
by March 10. On discharge, March 23, he felt quite 
well, had no chest or abdominal symptoms, his wound 
was soundly healed, and he had put on weight. Hzmo- 
globin was 80 per cent and W.B.C. 9800 (polymorphs 
66 per cent). . 

Progress since discharge has been satisfactory: he 
gained 14 lb. in weight in the first month and when seen 
on Oct. 18 weighed 11 st. 6 lb. and felt quite well. The 
chest was clear on radiography and the liver appeared 
normal in size, though of a firmer consistency than is 
usual. Hemoglobin 105 per cent, W.B.C. 8050. His 
latest report (March, 1946) is that he has no further 
symptoms, that his weight is maintained, and that he 
is able to lead a normal life. The abdominal wound 
remains soundly healed. 


SUMMARY AND CONCLUSIONS 


1. A case of hepatic actinomycosis presenting 
with a long history of recurrent attacks of pleurisy 
and causing great difficulty in diagnosis is reported. 

2. The unusual pathogenesis and course is 
noted: liver involvement in this case may have been 
secondary to the appendicitis of twenty years ago 
or to lung disease. Bilateral pleurisy with effusion 
is noted as a complication not previously reported, 
as also is the small size of the lesion as seen at 
operation (possibly due to the previous treatment 
with sulphonamides). 

3. The temporary beneficial effect of two in- 
adequate courses of sulphadiazine and the lack of 
response to one insufficient course of penicillin is 
noted. 

4. Recovery with maintenance of good health 
for over a year following treatment by massive doses 
of sulphamerazine and penicillin is reported. 


My thanks are due to Professor Pickering and to 
Sir Thomas Dunhill for their permission to record 
this case, and for their continued interest in and 
help with this report. For histological, bacterio- 
logical, and other investigations I am much indebted 
to Dr. D. M. Pryce and Dr. C. N. Iland. 
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CALCIFICATIONS IN LIVING TISSUES 
By JOHN T. MORRISON, LIVERPOOL 


Four examples are recorded of calcification of 


tissues, of clinical interest in themselves and as 
illustrations of this curious pathological process. 





Fic. 464.—Case 1. Lateral view of calcified fibro-adenomata 


in both breasts. 


The first is taken from an old woman in whom 
hard nodules were discovered in both breasts in 
the course of a routine examination. The stony 
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Fic. 465.—Case 2.—Numerous calcified masses in the 
liver and spleen The outline of the lower pole of the latter 
is clearly seen, and the crescentic distribution of the masses . 
in the spleen is characteristic. 
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CALCIFICATIONS 


hardness at once aroused suspicion as to the diag- 
nosis and this was confirmed by lateral X-ray views 
of the breasts (Fig. 464). 





Fic. 466.—Case 3. | a ; 
showing the calcification in the superficial scars. 


A tangential view of the forearm 


IN LIVING TISSUES 


Fic. 467.—Forearms of Case 3, showing scars in which calcification had taken place. 
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The second is the radiograph of an abdomen 
taken in the course of investigation of a woman 
of 48 suffering from urinary tuberculosis (Fig. 465). 
Right nephrectomy had been performed some years 
earlier. Symptoms had now recurred as the result 
of infection of the left kidney. There was nothing 
in the clinical history to suggest at what date the 
extensive tuberculous disease in the liver and spleen 
had occurred. 





Y Lateral view, showing the very 
superficial position of the calcified area. 


Fic. 468.—Case 4. 


The third is a photograph of a young man who, 
in early childhood, had suffered from diphtheria. 
After injections in the forearms suppuration had 
apparently followed—as witness the incisions—and 
now the scars are broad, smooth, pinkish, depressed, 
and bony-hard to the touch (Figs. 466, 467). The 
condition gives rise to no disability, and so far no 
trophic disturbances over the calcareous deposits 
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have been noted. The Wassermann reaction was 
strongly positive, but this is presumably merely a 
coincidence. 

The fourth is a lateral radiograph of the foot of a 
child of 6, a patient of Dr. W. A. Mackay, of South- 
port, to whom I am indebted for the photograph. 
The calcified nodule was covered by thin adherent 
skin (Fig. 468). The mass was excised for histo- 
logical examination. It proved to be a benign calci- 
fying epithelioma, with advanced degeneration and 
calcification so that only the ghosts of the epithelial 


JOURNAL OF 


SURGERY 


masses remained. Another example of this peculiar 
kind of tumour was recently observed in the scalp 
of a child only eight months old; the general histo- 
logical appearances were similar, but the epithelial 
masses were much less degenerate. 

These are all, of course, examples of calcification 
in the classical conditions of diminished blood- 
supply. The subject is comprehensively discussed 
in the illuminating article by Watson-Jones and 
Roberts in The British Journal of Surgery, 1934, 
221, No. 83. 





AN UNUSUAL CASE OF INTUSSUSCEPTION 
By CLIFFORD JONES, M.B.E. 


FIRST ASSISTANT, SHEFFIELD ROYAL INFIRMARY 


OwING to the unusual causation of this case of 
intussusception, it has been considered worthy of 
being placed on record. 


CASE REPORT 


On Feb. 8. 1946, a male aged 54 was admitted to the 
wards of Professor R. St. Leger Brockman at the Royal 
Infirmary, Sheffield, complaining of acute colicky pain 





Fic. 469.—Photograph of the portion of intestines removed 
at operation, showing the ileocolic intussusception. 


in the abdomen which was chiefly sub-umbilical in situa- 
tion. There was a history of occasional pain in the right 
iliac fossa for five months previously, and this had been 
accompanied by some loss in weight and a feeling of 
general ill health. On the night of Feb. 7 he was seized 
with acute abdominal pain, colicky in nature, and had 
vomited twice. The bowels were opened on Feb. 6 but 
not since. There were no other relevant points in the 
history. 


ON EXAMINATION.—The patient was a thin spare 
individual, the abdomen was slightly distended, 
particularly in the the lower half. There was no 
visible peristalsis and nothing abnormal was heard on 
auscultation. 

On palpation a hard mass was felt in the right 
iliac fossa, which was slightly tender. There was no 
rigidity. 

On rectal examination nothing abnormal was found. 

A provisional diagnosis of carcinoma of the cecum 
was made. 

During the next few days the bowels opened naturally 
and there was no pain. On Feb. 15 the patient had 
another attack of intense colicky pain. The abdomen 
was now very tender and difficult to examine, but was 
not grossly distended. There had been no vomiting. 
A tentative diagnosis of acute on chronic obstruction was 
made and a laparotomy was performed. 

OPERATION (C. J.).—General anesthetic: open 
ether. Right lower paramedian incision. On incising 
the peritoneum there was a copious flow of brownish 
odourless fluid in which there were many flakes of fibrin. 
On exploring the right iliac fossa a mobile mass was 
found which extended along the ascending colon and a 
proximal part of the transverse colon. The cecum 
formed a cuff around the entering small bowel which 
could be readily entered with exploring fingers and it 
was then realized that it was an intussusception of the 
ileocolic type. Reduction was impossible and as the 
patient’s condition was good, a right hemicolectomy 
was performed with an end-to-side anastomosis of ileum 
into transverse colon. 

Convalescence was uneventful and the patient was 
discharged home on March 4. 

THE SPECIMEN.—Consists of the lower ileum, cecum, 
and colon. The ileum is intussuscepted into the colon 
for 9-5 cm. At the apex of the intussusception there 1s 
a hard hemorrhagic mass 10 cm. in length. This mass 
is arising from the wall of the ileum. The ileocecal 
valve is grossly dilated and the mass had obviously passed 
through the valve, drawing the ileum after it. The 
entering and returning layers of the intussusception are 
covered with a fibrinous exudate and are adherent to one 
another. A large section of the mass shows a necrotic and 
hemorrhagic surface, but with the structure of a fibroma. 
Scattered throughout the section are groups of plain 
muscle-fibres. It is, therefore, classed as a fibro- 
leiomyoma of ileum. 


My thanks are due to Professor R. St. Leger 
Brockman for permission to publish the case and 
to Dr. L. C. D. Hermitte, Pathologist to the Royal 
Infirmary, for help in examining the specimen and 
for the photography. 
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PENDULUM 


By N. DUGGAN, WORCESTER 


IN a recent number of this JOURNAL (1944) I reported 
the case of a very large lipoma growing from the 
right side of the neck. The accompanying illus- 
trations depict an even more fantastic incubus, 


complicating a case of neurofibromatosis and arising 
from the same area of the body. Sequeira (1927) 
gives the name ‘ fibroma pendulum’ to these large 
pendulous tumours. 





Fics. 470, 471.—Photographs showing the extent of the tumour. 





Fic. 472.—Photograph showing the neurofibromatosis. 
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CASE REPORT 


The patient, a healthy and intelligent woman of 72, 
stated that the condition was congenital. No other 
members of her family have been affected. 

She recalls that in childhood the tumour was 6-8 in. 
long. It reached to her waist for most of her adult life, 
and has grown rather rapidly during the past two years. 
No great pain was felt, and the life-long burden was 
accepted as a matter of course. She has never consulted 
a doctor for any reason, until two years ago, when she 
fractured her clavicle, and the attending doctor suggested 
that operation might be worth consideration. 

She was admitted to hospital in March, 1946, and 
several days were occupied in thorough pre-operative 
cleansing of the skin by cetavlon and sulphonamide cream. 

At operation, which was performed entirely by 
diathermy, the pedicle, consisting mostly of hyper- 
trophied platysma and dilated veins, was easily divided 
and the skin sutured to make a linear scar 9 in. long. 

The wound, which was dusted before closure with 
penicillin and sulphonamide powder, healed well by 
first intention, except for a small central area where a 
rubber drain had been inserted. The tumour on removal 
weighed 73 lb. 


REFERENCES 


DuGGan, N. (1944), Brit. F. Surg., 32, 324. 
SEQUEIRA, J. H. (1927), Diseases of the Skin, 51. 


22 








322 


THE BRITISH JOURNAL OF 





SURGERY 


CASE OF SARCOMA OF STOMACH SIMULATING SPLENIC 
TUMOUR 


By B. 


WOLMAN 


RESIDENT MEDICAL OFFICER, WITHINGTON HOSPITAL, MANCHESTER 


GASTRIC sarcoma is a sufficiently rare lesion to 
warrant the recording of any new case. The follow- 
ing case, seen at Ancoats Hospital, provided an 
interesting problem in diagnosis. 


CASE REPORT 


The patient, a married woman aged 34 years, was 
admitted to hospital on Jan. 20, 1943, complaining of a 
large, painful swelling in the left side of the abdomen 
of nine to ten weeks’ duration. The pain, situated over 
the swelling, was continuously dull and aching, but gave 
rise to acute exacerbations of griping nature. Appetite 





Fic. 473.—Showing external appearance of stomach, 
colon, and mesentery. 


was good. There was no nausea or vomiting. Her 
bowels, always constipated, had not been increasingly so 
during the present illness. There were no urinary 
complaints, but her menses had stopped seven months 
previously. She was losing weight, but had no idea of 
the exact amount. 

Her previous history was unimportant apart from the 
fact that she had “ rheumatism ” when she was a child. 

ON EXAMINATION.—The patient was frail, thin, and 
obviously very poorly. The mucosz were very pale, the 
tongue was clean, and the throat healthy. There were 
no glands palpable in the neck, groins, or axille. 

The heart was enlarged to the left, with a definite 
auricular fibrillation—about 100 per minute. Blood- 
pressure was 120/70 and there were no abnormal clinical 
signs in the lungs. 

The abdomen was distended and showed the patchy 
pigmentation of erythema ab igne over the whole of the 
left side. There was a large tumour extending from 


below the left costal margin towards the midline and 
reaching down as far as the level of the iliac crest. It 
was impossible to get between the mass and the costal 
margin, but it was obvious that the tumour was not 
coming out of the pelvis. The tumour was superficial 
and tender. It had a smooth surface and _ irregular 
anterior edge, although there was no definite notch. The 
liver edge, distinct from that of the tumour, was palpable 
and found to be regular and smooth. There was no 
cedema and no ascites. 

DIAGNOSIS.—Clinically, the mass resembled an en- 
larged spleen. True, it was tender, and had an irregular 
anterior border and no definite notch, but a possible 
diagnosis was perisplenitis and infarcted spleen due to 
recurrent emboli resulting from auricular fibrillation. 

The length of the history and the fact that the condi- 
tion was not settling were against the acceptance of this 
diagnosis. 

The coexistence of angwmia, enlarged liver, and 
enlarged spleen suggested pernicious anzmia as a dia- 
gnosis. This was confirmed by a peripheral blood- 
count of the macrocytic hyperchromic type as follows :— 

Hemoglobin §0 per cent. 

Red blood-corpuscles 1,820,000 per c.mm. 

Colour index 1-38. 

White blood-corpuscles 5000 per c.mm.—in normal 
proportions. ‘ 

There wes 1 per cent of nucleated red blood-cells, 
and marked anisocytosis and poikilocytosis. 

Examination of the sternal marrow was as follows :— 


per cent 
Hematoblasts 2°5 
Megaloblasts 7°75 
Normoblasts 8-5 
R.B.C. nucleated 6:0 
Lymphocytes 8:5 
Monocytes 0°25 
Myeloblasts 3°5 
Myelocytes 10°25 
Metamyelocytes 18°5 


Although a fractional test-meal revealed complete 
achlorhydria, the extreme tenderness of the ‘ splenic’ 
swelling contra-indicated the diagnosis of pernicious 
anemia. 

The possibility of a gastric or colonic neoplasm was 
considered, but unfortunately the patient was far too 
ill to stand a barium meal and gastric X-ray examination. 
A renal lesion was eliminated by a normal intravenous 
pyelogram. ; 

It was decided to give a short test course of daily 
liver injections (Lederle Liver Preparation 3 c.c.), t0- 
gether with iron and hydrochloric acid, but after two weeks 
there had been no reticulocyte response and, in fact, the 
hemoglobin had fallen to 44 per cent. ; 

LAPAROTOMY.—In view of the vagueness of the diag- 
nosis and the demand by the patient that something 
drastic should be done to relieve her suffering, an explor- 
atory laparotomy was performed after an emergency 
blood transfusion had been given. os 

The mass was not splenic but gastric in origin and 
consisted of a neoplasm of the lower half of the body 0 
the stomach, around which was wrapped the greater 
omentum containing numerous secondary deposits. 
There were metastases throughout the peritoneum, but 
the liver, although enlarged, was free of secondary 
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SARCOMA OF 


growth. The abdomen was closed. The patient 
collapsed suddenly on the third day after operation 
and died. 

At AuTopsy.—The above findings were corroborated. 
The liver was enlarged and showed passive venous 
congestion. The spleen was normal in size, but there 





Fic. 474.—Stomach opéned to show normal mucous membrane. 


was a tumour mass extending into the hilum. The 
tumour itself involved the wall of the lower half of the 
body of the stomach, and the omentum and mesentery, 
studded with many hard deposits, were wrapped around 
it so as to simulate a tumour much harder and larger 
than actually existed. There were dense adhesions 
between the mass, the anterior abdominal wall, and all 
surrounding viscera. The cavity of the stomach and the 
mucosa appeared to be normal (Fig. 474). Microscopical 
examination of the tumour revealed a spindle-celled 
sarcoma (Fig. 475). The remaining viscera were not 
examined, as permission was only given for abdominal 
autopsy. ; 


DISCUSSION 


Early case records of sarcoma of the stomach 
were reported by Warner (1917) and Barrington- 
Ward (1916); and Haggard reviewed 244 cases 
in the literature in 1920. It occurs infrequently, 
Ewing (1940) estimating that sarcoma appeared as 
only 1 per cent of gastric tumours. The Mayo 
Clinic reported a yearly incidence of 1 to 6 cases 
(Hurt and Broders, 1932). 

The average age of incidence of the reported 
cases was 40 years, while that of carcinoma was 
55 years. The sex incidence is about equal. The 
growth is commonest on the lesser curvature and is 
usually diagnosed as carcinoma. Sarcomata may 
be diffusely infiltrating or nodular in type. The 
spindle-celled variety is commonest. It is rarely 
Possible to make a correct pre-operative diagnosis, 
although the X-ray picture may be suggestive. In 
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an early case the treatment is resection of the growth, 
although the lymphosarcoma variety are reported 
to be sensitive to deep X rays. 

The case reported here is interesting as a dia- 
gnostic problem: (1) on account of the character 
of the tumour itself; and (2) be- 
cause of the other clinical findings. 
The development of a macro- 
cytic hyperchromic anemia of a 
pernicious anemia type is interest- 
ing as it is not usually a feature 
of gastric sarcoma, although, of 
course, it is very common in 
carcinoma. Achlorhydria also is 
a variable sign. 

Extreme tenderness of the 
tumour, coupled with the absence 
of nausea and vomiting, served 
as efficient pointers—away from 
the gastro-intestinal tract. 


SUMMARY 


1. A new case of gastric sar- 
coma is reported, together with 
autopsy and histological findings. 

2. The interesting features in 
the differential diagnosis are dis- 
cussed. 


My thanks are due to Dr. G. J. 
Langley for permission .to report 
the case, and to Dr. F. Duran- 
Jorda for the microphotographs. 





Fic. 475.—Microscopical appearance, showing spindle- 


celled sarcoma. 
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A CASE OF CARCINOMA OF THE ILEOCECAL VALVE, WITH 


FORMATION 


OF A SPONTANEOUS ILEOCHCAL FISTULA 


By F. R. R. MARTIN 


RESIDENT SURGICAL OFFICER, LEEDS GENERAL INFIRMARY 


SPONTANEOUS formation of fistula is not uncommon 
in carcinoma of the large intestine. Lockhart- 
Mummery (1934) describes two ways in which they 
may arise: (1) The growth becomes adherent to an 
adjacent viscus and, as ulceration occurs, the central 





FiG. 476.—Photograph of the terminal ileum and cecum, showing 
the carcinoma of the ileocecal valve and the fistula. 


portion gives way, leaving a communication between 
the two. (2) The gtowth in the colon becomes 
ulcerated, and the ulcer perforates the bowel wall, 
forming a pericolic abscess, which, in its turn, 
ruptures into an adjacent viscus. 

The case described below is of interest because 
the fistula found in the immediate neighbourhood 
of a carcinoma of the ileocecal valve cannot be said 
to have been caused by either of the processes 
described above. Furthermore, on looking through 
the literature, I can find no mention of a similar 
case. 


CASE REPORT 


_ T. T., aged 58, was admitted to the General Infirmary, 
Leeds, on Dec. 18, 1945, with symptoms of subacute 


intestinal obstruction. At laparotomy a small growth 
was palpated in the ileocecal valve, the lumen of the gut 
being obstructed at this level. A considerable length 
of terminal ileum was dilated and hypertrophied. An 
anastomosis was made between the ileum and transverse 
colon. Unfortunately a low-grade peritonitis occurred 
and the patient died some five weeks later. 

At autopsy the condition depicted in the accom- 
panying photograph (Fig. 476) was found. The terminal 
ileum (right) and the cecum and ascending colon (left) 
have been laid open, disclosing a nodular growth which 
completely encircles the ileocecal valve, causing very 
great narrowing of the lumen. Further examination 
revealed the presence of a narrow fistulous track through 
the base of the ileoczcal valve, external to the growth, 
and apparently not directly related to it. The fistula 
was about 1°5 cm. in length and some § or 6 mm. in 
diameter. It was situated posteriorly to the natural 
lumen. A tapered glass rod has been passed through 
the fistula from the cecal aspect. 

Histologically, the tumour is a fairly well-differentiated 
adenocarcinoma, probably of comparatively slow growth. 
It has extensively infiltrated the muscular coat. Much 
inflammatory change is present in places in the stroma. 


Comment.—The fistula had probably arisen by 
a simple ulcerative process resulting from the chronic 
obstruction. 

Another instructive feature of this case is the fact 
that, in spite of the presence of the fistula, acute 
intestinal obstruction had developed. This finding 
is in agreement with the opinion of Lockhart- 
Mummery (1934), who states that the occurrence 
of fistule will not, as a rule, prevent the onset of 
obstructive symptoms. 


My thanks are due to Professor Stewart for 
his advice in preparing this short note and to 
Mr. Digby Chamberlain for his permission to publish 
this case. 
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TUBERCULOSIS OF MECKEL’S DIVERTICULUM 


By IAN B. MAacDONALD 


DEPARTMENT OF PATHOLOGY, UNIVERSITY OF TORONTO 


TUBERCULOSIS of Meckel’s diverticulum is exceed- 
ingly rare, only 9 authentic cases having been 
reported in the literature. The earliest of these was 
recorded by Concato in 1871, and the most recent 
in 1932 by Paul Michael. Of these cases none 
was diagnosed clinically. 


In 1809 Meckel described this congenital diverti- 
culum as a remnant of the omphalomesenteric duct. 
Since that time an ever increasing list of pathological 
complications have been recognized, varying from 
heterotopic gastric or pancreatic tissue to ulcers, 
In recent 


neoplasms, and mechanical obstructions. 
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TUBERCULOSIS 


ears surgeons have become increasingly aware of 
pathological changes in this structure as a source of 
abdominal crises. 

The incidence of Meckel’s diverticulum is I to 
2 per cent, of which about 33 per cent display various 
abnormalities (Balfour, 1911). It is obvious, there- 
fore, that in only a very small percentage of persons 
will this vestigial pouch be associated with pulmonary 
tuberculosis ; about half of these will have intestinal 
tuberculosis, and tuberculous infection of the 
diverticulum will be most uncommon. Various 
complications may be superimposed upon this lesion, 
such as intestinal obstruction or perforation of the 
ulcer with a subsequent tuberculous peritonitis, and 
clinical evidence of these conditions may be pro- 
duced. 


PATHOGENESIS 


Ulcerative tuberculous enteritis is generally 
regarded as a primary lesion in children, whereas in 
adults it is secondary to pulmonary tuberculosis. 
Primary tuberculosis in a Meckel’s diverticulum 
has never been reported, and is apparently unknown. 
Tuberculous infection occurs rather as a lesion 
secondary to tuberculosis elsewhere in the body. 
The tubercle bacilli may either be carried to the 
intestines by the blood-stream from a focus in the 
lungs or swallowed in the sputum, and penetrate 
the intestinal mucosa to form a secondary lesion in 
the bowel wall. The latter process is the probable 
explanation of tuberculous diverticulitis, and is also 
applicable to infection of the appendix. Coley 
(1925) reports a case of simultaneous tuberculous 
involvement of the appendix and the diverticulum 
of Meckel. 


CASE REPORT 


CLinIcAL History.—W. T., a white Canadian aged 
65, was admitted to the Toronto General Hospital on 
Sept. 4, 1945. Nine months previously he had developed 
a cough productive of thick yellowish sputum. At the 
same time he began to manifest symptoms of cardiac 
failure, which increased in severity until the time of 
death. At no time was there any abdominal distress. 

At Autopsy.—The heart was greatly enlarged, the 
foramen ovale was widely patent, and there was an 
aneurysm of the pulmonary artery. The upper lobes 
of both lungs, including the apices, and the right lower 
lobe contained numerous small caseous areas. No 
gtoss cavities were present. The bronchial and peri- 
bronchial lymph-nodes were normal. 

A Meckel’s diverticulum was present, measuring 
3.cm. in length and arising from the ileum §5 cm. 
proximal to the ileoceecal junction. Its tip was attached 
to the parietal peritoneum by a few friable adhesions. 
The serosal surface of this diverticulum was dark red, 
with many white, pin-point nodules scattered diffusely 
over it (Fig. 477). Its lumen was patent throughout and 
continuous with that of the ileum. The mucosa was also 
dark red and an ulcer about the size of a 25-cent piece 
Was present, the edges of which were rolled and had a 
velvety appearance. The base of the crater was firm, 
smooth, and of a similar colour. No other lesions of the 
gastro-intestinal tract were present. 
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Microscopically the pulmonary lesions showed a 
picture of active tuberculosis, consisting of patches of 
caseation surrounded by epithelioid cells, giant cells, and 
lymphocytes. The ulcer in the diverticulum was also 
tuberculous. The mucosa was necrotic and infiltrated 
with inflammatory cells. A few scattered tubercles were 
present in the subserosa. 








Fic. 477.—Showing the dark red serosal surface of the 
diverticulum, with many white pin-point nodules scattered 
diffusely over it. 


This patient died as the result of cardiac insufficiency 
due to congenital heart disease, with pulmonary tuber- 
culosis as a contributing factor. This latter was regarded 
as the source of the tuberculous infection of the diverti- 
culum. 


SUMMARY 


1. A case of tuberculous ulcer of Meckel’s 
diverticulum is reported, secondary to pulmonary 
tuberculosis. 

2. The ulcer was unaccompanied by clinical 
symptoms and there were no other tuberculous 
lesions of the gastro-intestinal tract. 

3. This is the tenth case recorded since 1871. 
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MULTIPLE CAPILLARY HAMANGIOMA OF THE SKULL BONES 
By A. S. HANDOUSA BEY 


PROFESSOR OF OTORHINOLARYNGOLOGY, FOAD I UNIVERSITY, CAIRO, EGYPT 


HAMANGIOMA of bone is a very rare finding; the 
majority of the recorded cases are of the cavernous 
type. Mary S. Sherman (1944) reported a case 





Fic. 478.—Photograph of patient, showing the proptosis 


of capillary hemangioma which was situated in the 
distal metaphysis of the left femur, and could only 
find 4 other cases of the same type recorded in 
the literature. 





In view of this extreme rarity of capillary heman- 
giomata of bone I feel the following case is worth 
recording. It was discovered in the skull bones in 
two situations and was found to be the sole cause of 
the proptosis for which the patient sought medical 
advice. 


CASE REPORT 


Moh. A. T., male, aged 36 years (Fig. 478), complained 
of right-sided, gradually increasing proptosis of about 
one year’s duration, associated with excessive lacrimation, 
There was no pain and no history of trauma or syphilis, 
The patient stated that in childhood he had a severe 
eye illness (? purulent ophthalmia), followed by loss of 
vision of his left eye. 

On EXAMINATION.—Clinically the right eye was 
markedly proptosed, mainly forwards and downwards, 
with increased vascularity of the upper lid and congestion 
of the conjunctiva, with slight limitation of the globe 
movements mainly upwards and outwards. There was 
a minute nebula on the right cornea (at § o’clock) ; the 
pupil reacted normally ; intra-ocular tension was normal. 

The superior orbital margin was markedly thickened, 
especially at its outer part, but not tender. An intra- 
orbital firm mass was felt in the outer orbital corner 
(? dislocated right lacrimal gland), which was slightly 
tender on pressure. 

There was no pulsation felt over the frontal bone or 
the orbital contents ; the proptosed structures were not 
reducible. 

Right optic disk was swollen, with a hazy margin. 

Right vision 6/36. Right field of vision showed 
concentric contraction in all directions. 

Left eye showed diffuse keratitis, otherwise there was 
nothing special. 

The skull showed no swellings or tender points. 

There was right-sided maxillary and ethmoid sinusitis 
with nasopharyngitis. 

Radiological Examination (Figs. 479, 480) showed 
two wheel-like shadows lying in and distending the 





‘FIGs. 479, 480.—Radiographs po shadows saab in and distending the diploic part of the bone between the two 
bles with bony trabecule radiating towards the periphery. 
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ANEURYSM COMPLICATING FRACTURE OF FEMUR 


diploic part of the bone between the two tables, and was 
characterized by having bony trabecule radiating from 
a common centre towards the periphery. One of these 
shadows lay in the right side of the frontal bone and the 
other in the right parietal bone. 

The X-ray investigation was first made by Dr. Sinna, 
to whom I am indebted for the preliminary diagnosis of 
hemangioma of bone. Further X-ray investigations 
were kindly carried out by Dr. Mary Bey and Dr. Nissim 
Bey Abou-Saif (Figs. 479, 480). The rest of the skeleton 
was radiologically normal. 


Blood-picture :— 
Hb 72 per cent. Erythrocytes 4,200,000. Leuco- 
cytes 7200. 

Polymorphonuclears 56 per cent 
Lymphocytes 30 
Eosinophils 10 
Hyaline 4 

W.R.: Negative before and after provocation. 


C.S.F.: Free of any abnormality. 

AT OPERATION.—Exploration of the right frontal 
bone shadow was carried out, and it was noticed that the 
tissues Over it were very vascular; the periosteum and 
outer table of the frontal bone were found intact ; when 
the outer table was cut through, the diploic spaces were 
found markedly dilated and full of very vascular tissue, 
which bled freely. A small piece was removed and sub- 
mitted to microscopical examination. 

Professor Sorour Bey reported: The section sent 
shows normal bony trabecule with capillary angiomatosis 





Fic. 481.—Microphotograph showing normal bony trabecule with 
capillary angiomatosis in the intervening fibrous tissue. 


in the intervening fibrous tissue. Fig. 481 is a micro- 
photograph from this case demonstrating these findings. 
On account of the multiplicity of the tumour and the 
extensive lesion produced, excision has been deferred 
until a course of deep X-ray therapy has been tried. 
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ARTERIOVENOUS ANEURYSM AS A COMPLICATION 


OF INTER- 


TROCHANTERIC FRACTURE OF THE FEMUR 
By T. A. QUILLIAM 


RESIDENT ASSISTANT SURGEON, ST. CHARLES’ HOSPITAL, LONDON 


CASE REPORT 


Mrs. M. H., aged 86 years, was admitted to this 
hospital on Dec. 19, 1945, having fallen and injured her 
right hip earlier on the same day. 


[ComminuTION oF 
“FEMORAL NECK 





PORTION OF 
LESSER TUBEROSITY 
WHICH PIERCED THE 
FEMORAL ARTERY 
AND VEIN, 


An intertrochanteric fracture of the right femur was 
diagnosed and this was confirmed upon X-ray examina- 
tion, which revealed that considerable comminution of 
the fragments was present (Fig. 482). 

A Steinmann pin was inserted through the tibial crest 
and an extension of 15 lb. was applied with the aid of a 
Thomas splint and a Pearson bed attachment. 


Fic. 482.—Radiograph taken on admission showing 
comminuted intertrochanteric fracture. 


The patient was very senile and was incontinent, but 
her condition progressed in a fairly satisfactory manner 
for nearly a month, after which her back and perineum 
became ulcerated and failed to respond to treatment. 

On Jan. 21, 1946, the pin and splint were removed 
and on Jan. 22, a painless lump made its appearance in 
the right groin. Arterial pulsation (which could not be 
obliterated by digital pressure) and a systolic thrill were 
palpable. Auscultation over the lump in the groin 
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revealed a continuous ‘machinery’ murmur. The “. . . a comminuted fracture was found through the | 
blood-pressure reading was 120/50 but, unfortunately, trochanters of the right femur and the lesser trochanter d 
no note had been recorded of this previously. The had become almost separated from the rest of the femur, a 
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Fic. 483.—Photograph of specimen removed post mortem. 
At Autopsy.—An extract of the post-mortem report, and vein, penetrating both vessels and forming an arterio- 
by kind permission of Dr. R. D. Teare, is appended, venous aneurysm. The saphenous vein was grossly 
together with a photograph of the specimen removed dilated and packed with blood. There was some extra- 
(Fig. 483). vasation of blood into the tissues of the thigh. .. .” 
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REVIEWS AND NOTICES OF BOOKS as 
m 
Rentgen Diagnosis of Diseases of the Gastro- though cut by a web, without offering any explanation A. 
intestinal Tract. By JOHN T. FARRELL, jun.,M.D., of this phenomenon or any reference as to why the qt 
Clinical Professor of Radiology, Graduate School of obstruction occurs and how it responds to treatment by gC 
Medicine, University of Pennsylvania. 9.x 6 in. iron. Incidentally, it is rather confusing to introduce he 
Pp. 271 + x, with 190 illustrations. 1946. Spring- disorders of the pharynx under the heading ‘ cesophagus’. th 
field, Ill.: C. Thomas. (London: Bailligre, No doubt these matters of detail may be rectified in future | 
Tindal & Cox.) 30s. editions, so that the good promise of the publication may rs 
Tus book contains a large collection of pictures to illus- be more completely fulfilled. _ 
trate all the well-known abnormalities and diseases of the ‘ . cc 
alimentary tract, but it is much more than an atlas of > eg oe: Piaget eet hi 
radiography. The text is based upon lecture notes given 9007 : rs? nesta ps sae el pie wanes “mh ul 
to post-graduate students in the University of Pennsyl- ai at i or th _ “po © 4 hatomy = joa re 
vania, and contains valuable and detailed advice about EL Pa — © 5. Mor og eT: 5 Bax y st 
the preparation of patients, the position of the body rR oo. ae : oe hr ed sl 
during examination, and a little about radiological tech- a Po — = h a onan. 
nique. It lays stress upon the methodical observation 87 ? ve ihe 6 : ie — B nie oer 
of certain features such as the contour, mobility, and sy C 4© pilates. 1946. London: Jailliere, inca T 
position of the various organs—a necessary preliminary Ox. 458. net. 
to the writing of a complete report. It is truly refreshing to see the seventh edition of this 
The arrangement of the material follows the pattern famous anatomy text-book, which has been largely re- 
of the topographical and aetiological classifications used written by Wood Jones, assisted by the staff of the 
in the Standard Classified Nomenclature of Diseases, and Department of Anatomy, University of Manchester. 
while this has ensured a full consideration of the alimen- It is, in fact, a new book with new illustrations, new 
tary canal and made certain that nothing could be omitted, _ figures, and a new presentation. It was a kindly thought 7 
it has resulted in a good deal of overlapping, so that to include a picture of Professor A. M. Buchanan as 4 a 
conditions such as cardiospasm and diaphragmatic frontispiece. r 
hernia appear several times over. This is irritating Buchanan’s Manual of Anatomy has for forty years 9 
and confusing to the reader, and may even be unreason- been distinguished as being the standard text-book on r 
able, as when we find duodenal ulcer, because it is the gross topographical anatomy of the human body. It 3 
classified as a disease due to unknown or uncertain cause, was designed to be a guide to the structure of the human t 
thirty pages after the beginning of the section on the body as it is revealed in the process of dissection, and as t 
duodenum, with diseases of the small intestine such as such has served many generations of students. — ] 
ileitis, tuberculosis, and intestinal obstruction interposed. The correlation of topographical anatomy as displayed P 
A book of this type should aim at giving more than _ by dissection with the appearance revealed by X rays, 18 ‘ 


a mere description of radiographic outline: for example, 
it is not enough to state that in the Plummer-Vinson 
syndrome the thin barium stream may be divided as 


one of the most important developments of modern 
anatomical teaching, and it is pleasing to see nearly 
fifty excellent X-ray plates in this new edition. 
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REVIEWS 


The glossary has always been a feature of this book 
and is such a boon to the student, as he is often at a loss 
to know the meaning of certain anatomical terms. In 
this edition there are biographical notes of those anatomists 
whose names occur eponymously in the text ; an excellent 
idea of the new editor. 

Students and practitioners the world over are familiar 
with Wood Jones’s other works, especially those on the 
hand and the foot. In this new edition over 200 drawings 
by Wood Jones are included in the volume. _ It is refresh- 
ing to see these clear illustrations, which enormously 
enhance the written work. There are no coloured draw- 
ings in the book and we congratulate the editor and 
publishers in taking this step, for the multicoloured 
illustrations of anatomy text-books leave much to be 
desired, for no one ever sees the tissues in these colours, 
in either the quick or the dead. 

We have nothing but praise for this book, and we 
predict that this seventh edition will maintain the book’s 
firmly established place among English books of anatomy, 
and we wish it every success. 


Gray’s Anatomy, Descriptive and Applied. Edited by 
T. B. JOHNSTON, C.B.E., M.D., Professor of Anatomy 
in Guy’s Hospital Medical School, University of 
London, and J. Wurtiis, M.D., M.S., Reader in 
Anatomy, Guy’s Hospital Medical School, University 
of London. Twenty-ninth edition. 9% x 6} in. 
Pp. 1597 + xix, with 1359 illustrations, of which 642 
are coloured and 47 X-ray plates. 1946. London: 
Longmans, Green & Co. 70s. net. 


THE new Gray will make a strong appeal to all surgeons 
both at home and abroad because the practical or applied 
aspect of anatomy is set in its proper place. 

The new volume contains some 200 new illustrations, 
mostly from the pen and brush of that well-known artist, 
A. K. Maxwell. It is a pity, however, that the poor 
quality of the paper has prevented the blocks from being 
good and clear reproductions. Some of the illustrations 
have merged through the paper and have appeared on 
the next page. 

There is, perhaps, too much small type which is diffi- 
cult to read. If it is considered by the authors as of little 
import it would be better omitted. 

However, these criticisms are small when the book is 
considered as a whole, for many generations of surgeons 
have used it as a reference book and many more will 
use it in the days to come. To-day it is the anatomical 
reference book not only of general surgeons but of all 
surgeons who specialize in the different branches of 


surgery. 





The Treatment of Acute Intestinal Obstruction. 
By JuDSON T. CHESTERMAN, M.R.C.P. (Lond.), 
F.R.C.S. (Eng.), F.A.C.S., Surgeon, City General 
Hospital, Sheffield; Hon. Lecturer, Surgical Path- 


ology, Sheffield University. 84 x 5% in. Pp. 
116 + viii, with 13 illustrations. 1945. London: 
J. & A. Churchill Ltd. 10s. 6d. net. 


THIS small book gives in the compass of a hundred pages 
a clear account of intestinal obstruction from the view- 
point of interference with intestinal function. The 
author assumes familiarity with the commoner patho- 
logical conditions which cause intestinal obstruction and, 
although he devotes one-half of his space to the considera- 
tion of special obstructions and their treatment, in the 
main his discussion begins where the text-book stops. 
His account of the subject is founded on personal clinical 
€xperience and experimental observation and has the 
authority which such a basis gives. 
It begins with a consideration of the pathology induced 
y acute intestinal obstruction and of the additional effects 
which may follow its release. The results of distension 
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and strangulation were watched through a transparent 
window in the abdominal wall of cats and these are com- 
pared with clinical observations in man. 

In the section dealing with diagnosis there is a short, 
clear description of the value of X-ray films illustrated 
by plates. 

The value of suction in its relation to operation is 
fully discussed and the operations applicable to different 
types of obstruction are briefly described. 

A short list of references to the more important recent 
literature is given at the end of each chapter. 





Synopsis of Genitourinary Diseases. By AUSTIN 
I. Dopson, M.D., F.A.C.S., Richmond, Va. Fourth 
edition. 73 <x 4fin. Pp. 313, with 112 illustrations. 
1945. London: Henry Kimpton. 18s. net. 


WITHIN the limits imposed by its size, this book contains 
a vast amount of information ; although it is of necessity 
somewhat condensed, it is still readable. Amongst the 
chapters to be singled out for particular praise are those 
on the aetiology and prevention of urinary calculi and on 
the non-tuberculous infections of the urinary tract ; this 
latter chapter contains useful tables for an acid-ash diet. 

We cannot agree with a method of urethral instrumen- 
tation which involves a routine change of hands during 
the manceuvre, but this is probably a relic of the old- 
fashioned habit of working from the left of the patient. 

We can recommend this small book with every confi- 
dence for the student who wishes to know the essentials 
of the subject ; it makes a good companion for the author’s 
larger text-book of urological surgery. 





Yesterday, Today, and Tomorrow. 
Lecture. 1946. By Sir ALEXANDER 
FLEMING. 73 x 5 in. Pp. 39, with § illustrations 
and 2 plates. 1946. London: Cambridge Univer- 
sity Press. 2s. net. 


THIS pamphlet contains an account of Sir Alexander 
Fleming’s experiments to show that the older antiseptics 
were more toxic to leucocytes than to bacteria; a review 
of the sulphonamides which, though much more toxic 
to bacteria than to leucocytes, may have poisonous effects 
on the whole organism ; and the grounds for regarding 
the newer antibiotics as superior to any other chemo- 
therapeutic agents. 

In looking forward to further developments, for “‘ it 
is the glory of a good bit of work that it opens the way for 
something still better’, an earnest plea is made for the 
establishment of an institute of microbiology. The 
answer is to be found in bacterial metabolism. When a 
bacteriologist discovers an antibiotic in a mould, the 
chemist should try to isolate the active substance, and if 
necessary, alter its structure to extract the toxic elements. 
Team work of this order can flourish only in an institute 
such as Sir Alexander has in mind. 


Chemotherapy. 
The Linacre 





Technique in Trauma. Planned Timing in the Treat- 
ment of Wounds including Burns. From _ the 
Montreal General Hospital and McGill University, 
by FRASER B. GurD, M.D., C.M., and F. DOUGLAS 
AcKMAN, M.D., C.M., and collaborators. 10 X 7 in. 
Pp. 68 + vii, with 17 illustrations and 3 coloured 
plates. 1945. London: William Heinemann 
(Medical Books) Ltd. 15s. net. 


Technique in Trauma is a monograph on the treatment of 
burns and war wounds emanating from the Montreal 
Hospital and the University of McGill. Canadian 
surgery always holds our respect, and the authors, 
Fraser B. Gurd and F. Douglas Ackman, as well as the 
publishers, Wm. Heinemann, are to be congratulated 
ona carefully prepared and well-documented production. 
Published in 1945, it records the results of treatment by 
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sulphathiazole emulsion, occlusive compression dressings, 
and as far as possible unimmobilization. There is a 
Preface by John Lockwood, and a Commentary by Ralph 
Fitzgerald, with sections devoted to major and minor 
burns, the management of burns, and planned timing in 
the treatment of wounds and infections by the same 
technique. This book forms a valuable contribution 
among the many organized schools of thought which 
originated during the war and were devoted to this 
subject before the use of penicillin came into general 
operation. It would seem that the time is ripe for a 
comprehensive survey of the subject, to record not only 
the progress that has been made, but to sift the several 
methods, and pronounce which on the evidence is the 
most satisfactory for general use. 





Practical Points in Penicillin Treatment. By G. E. 
BEAUMONT, D.M. (Oxon.), F.R.C.P. (Lond.), Physi- 
cian to the Middlesex Hospital, and K. N. V. PALMER, 
M.B. (Cantab.), M.R.C.P. (Lond.), Acting Medical 
Registrar to the Middlesex Hospital. 7} x 4# in. 
Pp. 16 + iv, with 1 illustration. 1946. London: 
J. & A. Churchill. 1s. 6d. net. 


THIS booklet sets out in a readily accessible form all the 
information which House Officers and Practitioners need 
if they are to use penicillin safely and effectively. A 
brief but comprehensive account is given of the various 
preparations, how they are dispensed and stored, and 
exactly how they are administered. Among many 
valuable hints the clear directions for giving intramuscular 
injections call for special attention. The clinical applica- 
tions of penicillin therapy completes a pamphlet the 
importance of which can scarcely be over-emphasized 
now that penicillin is easily obtainable by practitioners 
who have had no opportunity for special training in its use. 





A Complete Outline of Fractures, including Frac- 
tures of the Skull. By J. GRANT BONNIN, M.B., 
B.S. (Melbourne), F.R.C.S. (Eng.). Second edition. 
8§ x 5% in. Pp. 658 + xiv, with 712 illustrations. 
1946. London: William Heinemann (Medical Books) 
Ltd. 30s. net. 


THIS second edition, though still properly entitled an 
Outline of Fractures, is considerably more bulky than the 
first ; from the student’s point of view there is virtue in a 
book which is reasonably small, yet all the additions to 
this work are to be welcomed as bare necessities if it is to 
be kept up to date and remain a useful guide to treatment. 
The importance of early open reduction and fixation when 
the circumstances demand it is given fresh emphasis, 
and the possibilities of operative fixation by modern 
methods are given due consideration. 

The influence of war surgery is evident in this edition, 
but while much of the advice given about the treatment of 
lacerated wounds is good, the criticism of the local use 
of antiseptics is overdone, and the objects of wound 
excision are not quite correctly expounded. It is 
courageous to include fractures of the skull, and the 
author is well qualified to do so because of his special 
experience in this field. On the other hand, the neuro- 
logical part of this chapter is too long, requires rearrange- 
ment to make it more understandable by the student, and 
ought to be brought more into harmony with the now 
generally accepted views about cerebral concussion. 

Mr. J. B. Barron’s contribution on fractures of the 
face and jaw is admirable, and the appendices, which 
include disability tables, surgical exposure of the long 
bones, and a scheme for the organization of a fracture 
clinic, present valuable information in a form which is 
easily available to the student who may have difficulty 
in consulting the original sources. 

The book can be warmly recommended for the help 
it affords both to those working for examinations and to 
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practitioners. But in addition it records the experience 
and opinions of a thoughtful and progressive surgeon 
who can profit from the criticism of his colleagues. The 
references to the literature of fracture treatment are wel] 
chosen, and are therefore of real assistance to any who 
seek more detailed information. 





The Renaissance and Its Influence on English 
Medicine, Surgery, and Public Health. By Sir 


ARTHUR SALUsBURY MACcNALTy, K.C.B., M.D,, 
F.R.C.P., F.R.C.S. Being the Thomas Vicary 
Lecture. 84 X 5%in. 32 pp., with 4 reproductions, 


1946. London: Christopher Johnson. §s. net. 


Tus small monograph contains the Thomas Vi 
Lecture which was delivered at the Royal College of 
Surgeons of England in November, 1945. 

The author gives an excellent account of medical men 
in the sixteenth century and their royal patients. Thomas 
Vicary lived in an interesting age in which Linacre, 
Erasmus, Dean Colet, Sir Thomas More, Sir Thomas 
Elyot, and Andrew Boorde held the stage. 





A Manual of Tomography. By M. WEINBREN, B.Sc., 
M.R.C.S., L.R.C.P., F.F.R., D.M.R.E., Lt.-Col, 
S.A.M.C., Adviser in Radiology, Union Defence 
Force; Radiologist, Chamber of Mines Hospital, 
Johannesburg. 9? x 7% in. Pp. 270 + viii, with 
397 illustrations in 138 figures. 1946. London: 
H. K. Lewis & Co. Ltd. 45s. net. 


THE author has written this book primarily for those who 
have no knowledge or experience of tomography. The 
technique is described and examples given of many 
cases in which tomography was of value in supplementing 
the routine radiological examination. The value of 
tomography in conditions of the lung is well known in 
this country, but other applications of the method, par- 
ticularly in the radiological examination of the spine and 
other bones, are probably not as familiar here as they 
should be. The author describes many cases in which 
it was possible to demonstrate fractures or sequestra in 
the spine and other bones, which were not seen on routine 
radiographs. He does not give a-critical survey of the 
value of the method to the surgeon, but contents himself 
with describing a number of cases in which tomography 
brought to light features invisible on routine radiographs. 





The Principles of Anatomy. An Introduction to 
Human Biology. By A. A. AssBiz, M.D., BS., 
D.Sc. (Syd.), Ph.D. (Lond.), Elder Professor of 
Anatomy and Histology in the University of Adelaide. 
Second edition, revised and enlarged. 84 x 5§ in. 
Pp. 273 + x, with 76 illustrations. 1946. Sydney 
and London: Angus & Robertson Ltd. 12s. 6d. net. 


THIs is a very remarkable book. It was originally written 
to show how biology could be taught as well from the 
human as from any other animal, but it has such solid 
foundations, the details have been so clearly filled in, and 
the illustrations are so informative that this second edition 
now contains all that the well-trained medical man knows 
of human anatomy. Yet it is in no sense of the term 4 
‘cram’ book, and the author’s intention is that it shall 
act as an introduction to rather than as a text-book of 
human anatomy. ' 

By wise choice and skilful presentation of his subjects 
Professor Abbie has shown how the essentials of anatomy 
can be offered to the student in a form which is less bulky 
and more easily assimilated than the standard text-books. 
Since it seems to be necessary to teach a lot if a little is to 
be learnt, the big books will no doubt remain with us 
indefinitely ; but it is to be hoped that this book may give 
further support to the present tendency to relieve the 
student of an unnecessarily heavy burden in his pre- 
clinical years. 
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REVIEWS 


The Principles of Neurological Surgery. By LOYAL 
Davis, M.S.,; M.D., Ph.D., D.Sc. (Hon.), Professor 
of Surgery and Chairman of the Division of Surgery, 
Northwestern Medical School, Chicago, Illinois. 
Third edition, thoroughly revised. 9} x 5% in. 
Pp. 540, with 348 illustrations and § plates. 1946. 
London: Henry Kimpton. 37s. 6d. net. 


It is only four years since the second edition of this 
monograph appeared, yet in that intervening period a 
large amount of new work has appeared in the realm of 
neurological surgery. There has been much new and 
experimental work on the mechanics of craniocerebral 
injuries and the practical lessons which have accrued 
from the second world war are far-reaching in their 
importance. 

The new third edition has been very thoroughly revised 
and brought up to date and can be recommended as a 
most useful book for students and post-graduates who 
wish to study neurological surgery. 





The Surgical Clinics of North America. Nation- 
wide Number, October, 1946. Symposia on Aseptic 
Surgical Technique and its Application to Thoracic 
Surgery, Gastrointestinal Surgery, and Genitourinary 
Surgery. 9 X 6in. Pp. 269 + vi, with 93 illustra- 
tions. London and Philadelphia: W. B. Saunders 
Co. Annual subscription (six numbers), paper §5s. ; 
cloth 75s. 


THis volume contains symposia on antiseptic surgical 
technique, gastro-intestinal surgery, and genito-urinary 
surgery. Each symposium contains about six articles 
covering each subject. 

The article on the historical aspects of aseptic surgical 
technique is well written and illustrated. The value of 
ultra-violet irradiation of the air of the operating theatre 
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is stressed. The importance of pre-operative skin 
preparation is discussed at length as it is considered to be 
the weakest link in the chain of sterile surgical technique. 
Other articles are concerned with chest injuries, 
plastic surgery of the breast, penetrating wounds of the 
abdomen, anastomosis of the colon, tests for renal func- 
tion, and the pathology of genito-urinary neoplasms. 
This volume contains some stimulating and interesting 
articles which should prove of real value to surgeons. 





Further Studies in Encephalography. By E. GRAEME 
ROBERTSON, M.D. (Melb.), F.R.C.P., F.R.A.C.P., 
Neurologist, Royal Melbourne Hospital; etc. 9}? x 


74 in. Pp. 104 + x, with §4 illustrations, many as 
plates. 1946. Melbourne: Macmillan & Co. Ltd. 
35s. 


IT was only in 1941 that the author of this book published 
his well-known monograph on Encephalography, and 
since that date he has not only perfected his technique 
but also his diagnostic powers. 

The present volume, which is dedicated to Dr. 
Gordon Holmes, contains a wealth of information on 
experimental studies and clinical studies in ventricular 
filling. 

The factors which may prevent ventricular filling are 
well discussed and the importance of correct posture is 
stressed. 

The radiographs, which are numerous, are of a high 
order and greatly enhance the written word. 

There can be no doubt whatever that if encephalo- 
graphy is improved still further it will entirely eliminate 
ventriculography. 

This book will interest the neurologist, neurosurgeon, 
and the radiologist, for it contains new facts and new 
ideas. 
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[The Editorial Committee acknowledge with thanks the receipt of the following volumes. 


A selection 


will be made from these for review, precedence being given to new books and to those having the 


greatest interest to our readers.] 





Human Torulosis. A Clinical, Pathological, and 
Microscopical Study, with a Report of Thirteen 
Cases. By LEONARD B. Cox, M.D. (Melb.), M.R.C.P. 
(Edin.), F.R.A.C.P., Hon. Neurologist, the Alfred 
Hospital, Melbourne ; Lecturer in Neuropathology, 
University of Melbourne ; and JEAN C. TOLHURST, 
M.Sc. (Melb.), Senior Bacteriologist to the Alfred 
Hospital, Melbourne. 93? X 7} in. Pp. 149 + xi, 
with 67 illustrations and 15 plates. 1946. Mel- 
bourne: Melbourne University Press. (London: 
Oxford University Press.) 25s. net. 


Physics for the Anesthetist. By R. R. MACINTOSH, 
M.A., M.D., F.R.C.S., D.A., Nuffield Professor of 
Anesthetics, University of Oxford; etc.; and 
WILLIAM W. MusHIN, M.A., M.B., B.S., D.A., 
First Assistant, Nuffield Department of Anesthetics, 
University of Oxford; etc. 84 x 54 in. Pp. 
235 + viii, with 282 illustrations by Miss M. MCLARTY 
1946. Oxford: Blackwell Scientific Publications 
Ltd. 30s. net. 


A Synopsis of Surgical Anatomy. By ALEXANDER 
LeE McGrecor, M.Ch. (Edin.), F.R.C.S. (Eng.), 
Surgeon, Johannesburg General Hospital ; Lecturer 
on Surgical Anatomy, University of Witwatersrand. 
With a Foreword by Sir HAROLD J. STILES, K.B.E., 
F.R.C.S. (Edin.). Sixth edition. 7} x 4% in. 
Pp. 714 + xvi, with 699 illustrations. Bristol : 
John Wright & Sons Ltd. 26s. net. 


A Descriptive Atlas of Radiographs. An Aid to 
Modern Clinical Methods. By A. P. BERTWISTLE, 
M.B., Ch.B., F.R.C.S. (Edin.). Sixth edition. 
9? <X 74 in. Pp. 606 + xxix, with 948 illustrations. 


1946. London: Henry Kimpton. 45s. net. 
A Short Handbook of Practical Anesthetics. By 
HoeEL PARRY-PRICE, M.R.C.S., L.R.C.P., D.A. 


(R.C.S.), Late Senior Anesthetist, Royal Berkshire 
Hospital ; Anesthetic Specialist to the Royal Navy ; 
Surgeon Commander, V.D., R.N.V.R. With a 
Foreword by Sir CeciL WAKELEY, Consulting Surgeon 
to the Royal Navy. 74 x 4% in. Pp. 127 + viii, 
with 50 illustrations. 1946. Bristol: John Wright 
& Sons Ltd. 12s. 6d. net. 


Urologic Roentgenology. By MuLEy B. WEsson, 
M.D., Ex-President, American Urological Association. 
Second edition, thoroughly revised. 94 x 5% in. 
Pp. 259, with 258 illustrations. 1946. London: 
Henry Kimpton. 27s. 6d. net. 


The Centennial of Surgical Anesthesia. An Anno- 
tated Catalogue of Books and Pamphlets bearing on 
the Early History of Surgical Anesthesia. Exhibited 
at the Yale Medical Library, October, 1946. Com- 
piled by JOHN F. FULTON, M.D., and MADELINE E. 
STANTON, A.B. 9 xX 6 in. Pp. 102 + xv, with 
Frontispiece. 1946. New York: Henry Schuman. 
$4.00. 
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A Memoir to the Academy of Sciences at Paris on a 
New Use of Sulphuric Ether. By W. T. G. 
Morton, of Boston, in the U.S.A. Presented by 
M. ARAGO in the Autumn of 1847. With a Foreword 
by JOHN F. FULTON. 9 X 6in. Pp.24+ vi. 1946. 
New York: Henry Schuman. $1.50. 


The Pathology of Traumatic Injury. A General 
Review. By JAmMEs V. Witson, M.D., M.R.C.P. 
(Lond.), Major, R.A.M.C. (T.). Pathologist to 
Harrogate and District Hospital and the Royal Bath 
Hospital, Harrogate. With a Foreword by PHILIP H. 
MITCHINER, C.B., C.B.E., T.D., M.D., M.S., F.R.C.S. 
D.Ch., K.H.S. 9% x 6?in. Pp. 192 + xii, with 61 
illustrations. 1946. Edinburgh: E. & S. Living- 
stone Ltd. 20s. net. 


Urgent Surgery. Edited by JuLius L. SpivaAck, M.D., 
LL.D., Associate Professor of Surgery, University of 
Illinois College of Medicine; etc. 9% x 6? in. 
Volume I. Pp. 714 + ix, with 244 illustrations, 14 
in colour. 1946. Springfield, Ill.: Charles C. 
Thomas. $10.00. 


Early Ambulation and Related Procedures in Sur- 
gical Management. By DANIEL J. LEITHAUSER, 
M.D., F.A.C.S., Chief of Surgery, St. Joseph Mercy 
Hospital, Detroit, Michigan. 9 <x 6in. Pp. 232 + 
xi, with 36 illustrations. 1946. Springfield, IIl.: 
Charles C. Thomas. 


L’Ostéosynthése au Clou. 
Adjoint des Hopitaux de Bruxelles. 
Pp. 132, with 134 illustrations. 
Masson et Cie. 325 fr. 


By R. Scur, Chirurgien- 
94 x 6? in. 
1946. Paris: 
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Minor Surgery (Heath: Pollard: Davis: Williams), 
For the Use of House Surgeons, Dressers, and Junior 
Practitioners. By CECIL FLEMMING, O.B.E., M.Ch,, 
F.R.C.S., Surgeon, University College Hospital, 
With a chapter on The Administration of Anesthetics 
by H. N. WEBBER, B.Ch., D.A., Anesthetist, Univer. 
sity College Hospital. Twenty-third edition. 7} x 
4} in. Pp. 406 + viii, with 209 illustrations. 1946, 
London: J. & A. Churchill Ltd. 14s. net. 

Ambulatory Proctology. By ALFRED J. Cantor, 
M.D., Associate Proctologist, Kew Gardens General 
Hospital, Long Island, New York. With a Foreword 
by BEAUMONT S. CORNELL, M.D., Editor, American 
Fournal of Digestive Diseases. 9 X 64in. Pp. 524 + 
xviii, with 281 illustrations. 1946. London; 
Hamish Hamilton Ltd. 42s. net. 


Renal Diseases. By E. T. BELL, M.D., Professor of 
Pathology in the University of Minnesota, Minneapolis 
Minnesota. 94 xX 5% in. Pp. 434, with 1195 illus- 
trations and 4 coloured plates. 1946. London: 
Henry Kimpton. 35s. net. 


The Chemistry of Anzsthesia. By JOHN ADRIANI, f 
M.D., Director, Department of Anesthesia, Charity 
Hospital of Louisiana at New Orleans; etc. 8} x 
54 in. Pp. 530 + ix, with 45 illustrations. 1946. 
Oxford : Blackwell Scientific Publications. 35s. net. 


Confrontations radio-anatomo-cliniques. Publiées 
sous la direction de M. Cutray, R.-A.GUTMANN, et 
T. Sénéque. Fasicule I. 124 xX go} in. Pp. 56, 
with 98 illustrations. 1946. Paris: G. Doin et Cie, 
Masson et Cie. 370 fr. 





